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TUrbo Prolog: 

The Natural Language of 
Artificial Intelligence 


Tlirb 

The most powe 
compili 



’mvr hether you’re a first-time 
\j|/ programmer or an expe- 
T ¥rienced one, Turbo Prolog’s 
natural implementation of Artifi¬ 
cial Intelligence soon shows you 
how to build expert systems, nat¬ 
ural language interfaces, custom¬ 
ized knowledge bases and smart 
information 
management 
systems. 


TUrbo Prolog and TUrbo C 
work hand-in-hand 

Turbo Prolog* interfaces per¬ 
fectly with Turbo C* because 
they’re both designed to work 
with each other. 

The Turbo Prolog/Turbo C 
combination means that you can 
now build powerful commercial 
applications using two of the 
most powerful languages 
available. 


TUrbo Prolog’s development 
system includes: 

S' A complete Prolog compiler that 
is a variation of the Clocksin and 
Mellish Edinburgh standard 
Prolog. 

S' A full-screen interactive editor. 

s' Support for both graphic and text 
windows. 

s' All the tools that let you build 
your own expert systems and 
AI applications with un¬ 
precedented ease. 


All Bofland products are trademarks or registered trademarks of Borland Interna¬ 
tional, Inc., or Borland/Analytica, Inc. Other brand and product names are trade¬ 
marks or registered trademarks ol their respective holders. 

Copyright 1987 Borland International BI-1131A 


££ An affordable, fast, and 
easy-to-use language that 
will delight the newcomer 
... You experienced Prolog 
hackers will likewise be 
delighted, if not astonished, 
by the features and per¬ 
formance of the Turbo 
Prolog development 
environment. 

Turbo Prolog offers gener¬ 
ally the fastest and most 
approachable implementa¬ 
tion of that language. 

Darryl Rubin, AI Expert 99 


How Tbrbo Prolog’s new Tool¬ 
box adds 80 powerbil tools 
and 8000 lines of source code 

In keeping with Borland tradi¬ 
tion, we’ve quickly added the 
new Turbo Prolog Toolbox™ to 
Turbo Prolog. 

With 80 tools and 8000 lines 
of source code that can easily be 
incorporated into your own pro¬ 
grams—and 40 sample programs 
that show you how to put these 
AI tools to work—the Turbo 
Prolog Toolbox is a highly intelli¬ 
gent, high-performance addition. 
Only $99,951 


TUrbo Prolog Toolbox 
features include: 

s' Business graphics generation: 
boxes, circles, ellipses, bar charts, 
pie charts, scaled graphics 
s' Complete communications pack¬ 
age: supports XMODEM protocol 
s' File transfers from Reflex,"dBASE 
III,* 1-2-3,* Symphony* 
s' A unique parser generator: con¬ 
struct your own compiler or query 
language 

s' Sophisticated user-interface design 
tools 

s' Contains 40 example programs 
s' Easy-to-use screen editor: design 
your screen layout and I/O 
S^ Calculated fields definition 
S' Over 8,000 lines of source code 
you can incorporate into your own 
programs 


O ur new Turbo C generates 
I fast, tight, production- 
quality code at compilation 
speeds of more than 13,000 lines 
a minute! 

It’s the full-featured optimizing 
compiler everyone has been wait¬ 
ing for. 

Switching to Thrbo C, or 
starting with TUrbo C, you 
win both ways 

If you’re already programming 
in C, switching to Turbo C will 
make you feel like you’re riding a 
rocket instead of pedaling a bike. 

If you’re never programmed in 
C, starting with Turbo C gives you 
an instant edge. It’s easy to learn, 
easy to use, and the most efficient 
C compiler at any price. 

Only $99.95! 



££ Turbo C does look like 
What We’ve All Been Nfhiting 
For: a full-featured compiler 
that produces excellent 
code in an unbelievable 
hurry. .. moves into a class 
all its own among full- 
featured C compilers ... 
Turbo C is indeed for the 
serious developer... One 
heck of a buy—at any 

price. Michael Abrash, 

Programmer's Journal 9 9 
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Why more than 600,000 
programmers worldwide are using 
TUrbo Pascal today 


Sieve benchmark 



TUrbo C 

Microsoft® 

C 

Compile time 

2A 

13.51 

Compile and 
link time 

4.1 

18.13 

Execution time 

5.95 

5.93 

Object code 
size 

239 

249 

Execution size 

5748 

7136 

Price 

$99.95 

$450.00 


Benchmark run on an IBM PS/2 Model 60 using Turbo C version 
1.0 and the Turbo Linker version 1.0; Microsoft C version 4.0 and 
the MS overlay linker version 3.51. 


Technical Specifications 

Compiler: One-pass optimizing com¬ 
piler generating linkable object 
modules. Included is Borland’s high- 
performance Turbo Linker.” The objea 
module is compatible with the PC- 
DOS linker. Supports tiny, small, com- 
paa, medium, large, and huge 
memory model libraries. Can mix 
models with near and for pointers. 
Includes floating point emulator 
(utilizes 8087/80287 if installed). 
Interaaive Editor: The system 
includes a powerful, interactive full¬ 
screen text editor. If the compiler 
detects an error, the editor auto¬ 
matically positions the cursor approp¬ 
riately in the source code. 
Development Environment: A power¬ 
ful “Make” is included so that manag¬ 
ing Turbo C program development is 
highly efficient. Also includes pull¬ 
down menus and windows, 
s' Links with relocatable object modules 
created using Borland’s Tlirbo Prolog 
into a single program. 

Inline assembly code. 

Loop optimizations. 

Register variables, 
s' ANSI C compatible, 
s' Start-up routine source code included. 

s' Both command line and integrated 
environment versions included, 
s' License to the source code for Run¬ 
time Library available. 


Join more than 100,000 Turbo C 
enthusiasts. Get your copy of 
Turbo C today! 

Minimum system requirements: All products run on IBM PC, 
XT, AT, PS/2, portable and true compatibles. PC-DOS (MS-DOS) 
2.0 or later. 384K RAM minimum. Basic Telecom and Editor Tool¬ 
boxes require 640K. 

Borland International 

4585 Scotts Valley Drive, Scotts Valley, CA 95066 
Telephone; (408) 438-8400 Telex; 172373 




T 'he irresistible force behind 
Turbo Pascal’s worldwide 
success is Borland’s advanced 
technology. We created a com¬ 
piler so fast, that Turbo Pascal* is 
now the worldwide standard. And 
there are more tools for Turbo 
Pascal than for any other develop¬ 
ment environment in the world. 

You’ll get everything you 
need from Ihrbo Pascal and 
its 5 Toolboxes 

Turbo Pascal and Family are 
all you’ll ever need to perfect pro¬ 
gramming in Pascal. 

If you’ve never programmed 
in Pascal, you’ll probably want to 
start with Turbo Pascal Tutor® 2.0, 
and as your expertise quickly 
grows, add Toolboxes like our 

• Database Toolbox® 

• Editor Toolbox® 

• Graphix. Toolbox® 

• GameWorks® 
and our newest, 

• Numerical Methods Toolbox™ 


And because Turbo Pascal is the 
established worldwide standard, 
3rd party, independent non- 
Borland developers also offer an 
incredible array of programs for 
Turbo Pascal. Only $99S5l 


66 Borland International’s 
Turbo Pascal took the pro¬ 
gramming world by storm. A 
great compiler combined 
with a good editor at an 
astounding price, the pack¬ 
age quickly came to be 
called, simply. Turbo—and 
has sold more than 500,000 
copies. 

Stephen Randy Davis, PC Magazine 

Language deal of the cen- 

tury. PC Magazine 99 


For Scientists and Engineers: 
Ibrbo Pascal Numerical 
Methods Ibolbox 

The Numerical Methods Tool¬ 
box is a complete collection of 
Turbo Pascal routines and pro¬ 
grams. Add it to your develop¬ 
ment system and you have tne 
most comprehensive and power¬ 
ful numerical analysis capabil¬ 
ities—at your fingertips! 

The Numerical Methods Tool¬ 
box is a state-of-the-art mathemat¬ 
ical toolbox with these ten pow¬ 
erful features: 

0" Zeros of a function 
s' Interpolation 
S' Differentiation 
S' Integration 
S' Matrix Inversion 
s' Matrix Eigenvalues 
S' Differential Equations 
S' Least Squares 
S' Fourier Transforms 
s' Graphics 

Each module comes with pro¬ 
cedures that can be easily adapted 
to your own program. The Tool¬ 
box also comes complete with 
source code. So you have total 
control of your application. 

Onfy $99.95! 





















Borland International’s Turbo Pascal, Turbo Basic 
and Turbo Prolog automatically identify themselves, by 
virtue of their Turbo’ forenames, as superior language 
products with a common programming environment. 
The appellation also means to many PC users a ‘must 
have’ language. To us Turbo C looks like a coup for 


Borland. 


Garry Ray, PC Week 99 
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Tlirbo Basic introduces 
its powerful new Telecom, Editor 
and Database Toolboxes 


llEtf! 


T urbo Basic® is the break¬ 
through you’ve been waiting 
for. The same power we 
brought to Pascal with Turbo 
Pascal has now been applied 
to BASIC with Turbo Basic. 

Compatible with BASICA, Turbo 
Basic is the high-performance, 
high-speed BASIC you’d expect 
from Borland. 

Basically, Ihrbo Basic is 
all you need 

It’s a complete development 
environment which includes an 
incredibly fast compiler, an inter¬ 
active editor and a trace debug¬ 
ging system. It outperforms all its 
rivals, and because it’s compatible 
with BASICA, you probably 
already know how to use it. 

Includes a free MicroCalc 
spreadsheet complete with source 
code. Only $99.95! 



A technical look at Ihrbo Basic 

s' Full recursion supported 
s' Standard IEEE floating-point format 
s' Floating-point support, with full 
8087 (math co-processor) integra¬ 
tion. Software emulation if no 
8087 present 

s' Program size limited only by avail¬ 
able memory (no 64K limitation) 
s' VGA, CGA, and EGA support 
s' Access to local, static, and global 
variables 

s' Full integration of the compiler, 
editor, and executable program, 
with separate windows for editing, 
messages, tracing, and execution 
S' Compile, run-time, and I/O errors 
place you in the source code 
where error occurred 
s' New long integer (32-bit) data 
type 

s' Full 80-bit precision 
S' Pull-down menus 
s' Full window management 


Borland has created 
the most powerful version 
of BASIC ever. 

Ethan Winer, PC Magazine 33 



Telecom Toolbox is a complete 
communications package which 
takes advantage of the built-in 
communications capabilities of 
BASIC—use as is or modify. 

• Pull-down menus and windows 

• XMODEM support 

• VT 100 terminal emulation 

• Captures text to disk or printer 

• Phonebook file 

• 300,1200, 2400 baud support 

• Supports script files 

• Fast screen I/O 

• Supports most of XTalk’s 
command set 

• Manual dial and redial options 

Use Telecom Toolbox to embed 

communications capabilities into 
your own programs and/or build 
your own communications pack¬ 
age. Source code included for 
all Toolbox code and sample 
programs. Oniy $99.95! 


For the dealer nearest you or to order by phone call 

( 800 ) 255-8008 

in CA (800) 742-1133 In Canada (800) 237-1136 



BORLAND 

INTERNA T I 0 N A L 

SUMMER BREAK SPECIAL! 

Buy Turbo Basic and get a FREE product. 
See your dealer for details! 



Database Toolbox means that 
you don’t have to reinvent the 
wheel each time you write new 
Turbo Basic database programs. 

s' ‘Trainer” shows you how B+ 
trees work. (Simply key in 
sample records and you’ll see 
your index being built.) 

S' Turbo Access instantly locates, 
inserts or deletes records in a 
database—using B+ trees. 

Bf Turbo Sort sorts data on single 
items or on multiple keys and 
features virtual memory 
management for sorting large 
data files. 

Source code included. 

Only $99.95! 



Editor Toolbox is all you need 
to build your own text editor or 
word processor. Includes source 
code for two sample editors. 

First Editor is a complete editor 
ready to include in your programs, 
complete with windows, block 
commands and memory-mapped 
screen routines. 

MicroStar" is a full-blown text 
editor with a complete pull-down 
menu user interface, and gives you 

• Wordwrap 

• Undo last change 

• Auto-Indent 

• Find and Find/Replace with options 

• Set left/right margins 

• Block mark, move and copy 

• Tab, insert, overstrike modes, line 
center etc. 

Includes source code. 

Only $99.95! b ,„ 3 u 
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If you thought all hie managers 
were alike, think again. 
Think Btrieve. 



Btrieve stands out as the one file management 
system for programmers who are serious about 
productivity. With Btrieve, your programs can 
use simple subroutine calls to store, retrieve, and 
update records. It’s the file handling solution 
rich in functionality to meet your needs now 
and in the future, as your requirements 
grow and change. 

Bfast* With Btrieve you develop fast 
applications, with ease. Written in 
assembly language for IBM PC’s, Btrieve 
uses b-tree algorithms with automatic 
balancing for fast, efficient file indexing. 

Bsafe. Btrieve is the only file manager 
with automatic file recovery. Two levels of 
database integrity provide complete fault 
tolerance in the event of accidents or power 
failures. 


Bflexible. Develop your PC applications 
with the capabilities you need most. 
Capabilities such as: unlimited open files, 
unlimited records per file, 24 indexes per file 
and a maximum file size of 4 gigabytes. All 
this with Btrieve plus access from any 
programming language. 


Bconnected. When your applications require 
networking, think Btrieve. A single version runs on all 
DOS 3 LAN’s, including IBM PC Network and Novell 
Advanced NetWare. Btrieve is also available for 
Xenix and other multi-tasking operating systems. 

Broyalty Free. No royalty payments on your 
applications. Ever. 

Bsure. Btrieve comes with comprehensive 
documentation and unrivaled technical support for 
trouble-free software development. And you can 
add Xtrieve to supply your end users with even 
more, a menu-driven report writer and query 
system. 

Think Btrieve. Make your programming 
performance stand out. Contact SoftCraft. 


SoHCian 

A NOVELL COMPANY 

RO. Box 9802, #917 
Austin, Texas 78766 
(512) 346-8380 Telex 358 200 


Btrieve, $245; multi-user Btrieve, $595; Xtrieve, $245; 
multi-user Xtrieve, $595 (for report generation, add $145 for single-user and $345 for multi-user). 
Requires PC-DOS or MS-IX)S 2.X, 3.Xor Xenix. Btrieve and Xtrieve are registered trademarks of SoftCraft Inc. 
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ANALYZING NETWORK TRAFFIC / J. SCOTT HAUGDAHL 

Hie Sniffer from Network General unravels mysteries of the local area network. What does the traffic on the LAN look like? Where is 
it going? Does it adliere to a standard protocol? lire product targets both the Token-Ring Network and Ethernet for investigation. 


48 


WINDOWS MEMORY MANAGEMENT / GUY QUEDENS and STEVEN ARMBRUST 

Developers familiar with Microsoft Windows may be a step ahead when the time comes to move to OS/2 and its user interface, the 
Presentation Manager. Techniques for managing memory will be among the concepts that carry over from Windows to OS/2. 


66 


WINDOWS VIRTUAL MACHINE / GUY QUEDENS 

Hardware independence is the key to Windows’ device driver support. Windows applications are immune to changes to DOS and 
hardware. Taking advantage of this device independence will help developers create applications for OS/2, as well as Windows. 


90 


A DATA MANAGER WITH LANGUAGE FLEXIBILITY / BURKS A SMITH 

The team of Btrieve and Xtrieve from SoftCraft offers an alternative to fourth-generation languages designed specifically for data 
management. Btrieve can work with familiar programming languages, while Xtrieve adds query and report capabilities. 


104 


A DATA MANAGER THAN ELIMINATES PROGRAMMING / VICTOR E. WRIGHT 

Aker Corporation adopted Btrieve into its product, MAGIC PC, to create a data manager that requires no procedural programming. 
MAGIC PC uses a “database engine” with rules designed by the developer to infer ways to handle typical data management tasks. 


122 


GATEWAYS TO SYSTEM/3X / GERRY KAPLAN 

You have PCs that you want to connect to a System/3x for occasional use. Among your choices for connection are three 5251 
gateway packages; the Asher MiniLink, AST 5251 Plus, and IDEAcomm 5251. IWo have sluggish performance; one stands out. 


148 


MUITTPIE FONTS / JOHN T. COCKERHAM 

Hercules Computer Technology jars the graphics market again—this time with graphics boards that can display a dozen fonts in 
text mode at one time. 'Hie Graphics Plus Card and InColor should be especially appreciated in the desktop publishing field. 


168 
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^ Software Tools ^ 

For Pros’rammers & Non-Programmers 


Get ‘State of the Art’ performance 
and save valuable time with these 
high quality utiiities! 

Opt-Tech Sort™ 

Opt-Tech Sort is a high performance Sort/Merge/Select 
utility. It can read, sort and write a file faster than most 
programs can even read the data. Example: 1,000 
records of 80 bytes can be read, sorted and a new file 
written in less than 10 seconds (IBM XT). Opt-Tech Sort 
can be used as a stand-alone program or called as a 
subroutine to over 25 different programming languages. 

All the sorting, record selection and reformatting facilities 
you need are included. A partial list of features includes: 
The ability to process files of any size. Numerous 
filetypes are supported including Sequential, Random, 
Delimited, Btrieve, dBASE II & III and many others. Up 
to 10 key fields can be specified (ascending or descend¬ 
ing order). Over 16 different types of data supported. 
Powerful record selection capability allows you to specify 
which records are to be included on your output. Record 
reformatting allows you to change the structure of your 
output record and to output special fields such as record 
numbers for use as indexes. 

MS-DOS $149. ★ NEW ★ Xenix $249. 


VER^N On-Line Help™ 

On-Line Help allows you to easily add “Help Windows” 
to all your programs. On-Line Help Is actually two help 
packages in one. You get BOTH Resident (pop-up) and 
Callable Help Systems. 

The resident version allows you to add help to any 
system. Your Help System is activated when the “Hot 
Keys” that you specify are pressed. You can then chain 
between help windows in any manner you desire. 

The callable version allows you to easily display help 
windows from your programs. A simple call to the help 
system makes the window appear. The original screen 
is automatically restored when the help window is 
cleared. On-Line Help Is callable from over 20 different 
languages. 

You have full control over the help window content, size, 
color and location. 

MS-DOS $149. Demo $10. (apply toward purchase). 


Scroll & Recall™ 

Scroll & Recall is a resident screen and keyboard 
enhancement. It allows you to conveniently scroll back 
through data that has gone off the top of your display 
screen. Up to 27 screens of data can be recalled or writ¬ 
ten to a disk file (great for documenting systems opera¬ 
tions). Aiso aliows you to easiiy recall and edit your 
previousiy entered DOS commands without retyping. 
Scroll & Recall is very easy to use. It’s a resident utiiity 
that’s always there when you need it. MS-DOS $69. 

Visa, M/C, AMEX, Check, Money Order, COD 
or Purchase Orders accepted. 

To order or to receive additionai information just cali 
and receive immediate highiy quaiified attention! 

Opt-Tech Data Processing 

P.O. Box 678 — Zephyr Cove, NV 89448 
_ (702) 588-3737 _ ^ 
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Periscope Power 


mmaKeeps you going full steam ahead when other 
debuggers let you down! With four models to pick 
from, you’ll find a Periscope that has just the 
power you need. 


Start with the model that fits your current needs. If you 
need more horsepower, upgrade for the difference in 
price plus SIO! 

When you move to another Periscope model, don’t 
worry about having a lot to learn... Even when you move 
to the most powerful model. Periscope III, an extra dozen 
commands are all that’s involved. 

A Periscope I user who recently began using 
Periscope III writes, “/ like the 
fact that within the first half 
hour of use I was debugging my 
program instead of learning to 
use the debugger' 




^UBderwvef Debugs 



Periscope software 
& 200+ page 
manual 


■ Periscope^s software is solid, comprehensive, and 
flexible^ it helps you debug just about any kind of program you can 

write... thoroughly and efficiently. 

Periscope’s the answer for debugging device-drivers, memory-resident, non-DOS, 
and interrupt-driven programs. Periscope works with any language, and provides 
source and/or symbol support for programs written in high-level languages and 
assembler. 

■ Periscope^s hardware adds the power to solve the 
really tough debugging problems. The break out switch lets 

you break into the system any time. You can track down a bug 
instantly, or just check what’s going on, without having to 
reboot or power down and back up. That’s really useful when 
your system hangs! The switch is included with Periscope I, 
Periscope II, and Periscope III. 

Periscope I has a board with 56K of write-protected RAM. 
The Periscope software resides 
in this memory, safe from run- Periscope i Board 

away programs. DOS memory, 
where debugger software 
would normally reside, is 








Periscope Break-Out 
Switch 


thus freed up for your program. 

Periscope III has a board with 64K of 
write-protected RAM, which performs the 
same function as the Periscope I protected 
memory. AND... 

The Periscope III board adds another powerful dimension to your 
debugging. Its hardware breakpoints and real-time trace buffer let you track down 

bugs that a software- 
oriented debugger would 
take too long to find, or 
can’t find at all! 

Periscope III Board 



What Periscope Users 
Like Best: 

“I like the clean, solid design and the crash 
recovery. Periscope I user 

“I like the ability to break out of (a) locked 
up system! Periscope II user 

“I am very impressed with Periscope II-X 
... it has become my ‘heavy duty’ debugger 
of choice, especially if I need to work on a 
memory resident utility or a device driver.” 

Periscope II-X user 

”. . . Periscope III is the perfect answer to 
the debugging needs of anyone involved in 
real-time programming for the PC . . . The 
real time trace feature has saved me many 
hours of heartache already.” 

Periscope III user 

■ Periscope I includes a half-length 
board with 56K of write-protected RAM; 
break-out switch; software and manual for 
S345. 

■ Periscope II includes break-out switch; 
software and manual for S175. 

■ Periscope II-X includes software and 
manual (no hardware) for S145. 

■ Periscope III includes a full-length 
board with 64K of write-protected RAM, 
hardware breakpoints and real-time trace 
buffer; break-out switch; software and 
manual. Periscope III for machines run¬ 
ning up to 8 MHz is S995; for machines 
running up to 10 MHz, S1095. 

REQUIREMENTS: IBM PC, XT, AT, or close 
compatible (Periscope III requires hardware 
as well as software compatibility); DOS 2.0 or 
later; 64K available memory; one disk drive; 
an 80-column monitor. 

Call us with your questions. We’ll be happy 
to send you free information or help you 
decide on the model that best fits your 
needs. 

Order Your Periscope, 
Toll-Free, Today! 
800 - 722-7006 

MAJOR CREDIT CARDS ACCEPTED 


The 

PERISCOPE 


Company, Inc. 


14 BONNIE LANE 
ATLANTA, GA 30328 
404/256-3860 
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Unleash The Power Of The 386! 

Concurrent DOS uses the potential of the 386, offering 
DOS compatibility, combined with multitasking for 
single-user, and multiuser environments. Up to ten users 
can share the resources of a single system through 
simple, easy-to-connect, serial terminals as configured . 
More users can be added by purchase of a Concurrent 
DOS System Builder’s Kt. Multiuser, Multitasking 
Applications can be designed using the Concurrent DOS 
Programmer’s Toolkit. 


Rims Concurrent DOS Multitasking 
Applications And All The Popular PC 
DOS Applications. 

The apphcations miming on yoiu* current system 
(Lotus® 1-2-3®^ dBase® ni, WordPerfect® and many 
more) are still useable and don’t have to be replaced 
with ^Vork-alikes” or “compatibles”. Concurrent DOS 
386 contains windowing capabOities allowing up to four 
of these applications to run from the primary system 
console. Concurrent DOS will also allow popular DOS 
applications to be mn from serial terminals. 
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ON SPEC REMOTE LINK 
ON SPEC REMOTE SUPPORT 
FOXBORO SPEC 200 MICRO/ON SPEC 


Micro Resources 

MICRO RESOURCES SYSTEM MENUS 
MICRO RESOURCES “WYSE” PAC 


Information Products, Inc. 

INVENTORY MANUFACTURING 


Newj^ration Systems, Inc. 


SPEED BACK-UP/RESTORE 
-COMPUPRO UTILITY PACKAGE 
NT DOS PROGRAMMER 
pLS 
LL 


DATA BASE 


Ansa Software 

PARADOX 


Data Access Corporation 

‘DATA FLEX 


One International 

QPR0 4 

Unlimited Processin 

‘TEAM-UP 


DENTAL 


Articulate Publications, 

DENTALIS-DENTAL WtCE. 

Data Modes, Inc. 

DENTAL PATIENT ACCOUNTING" 

Digital Software Corporation 

PAS-3 PLUS-DENTAL BILLIN 

Professional Economics Bui 
Inc. 

ASYDENT 


Raynbow Technology 

DENTIQUE 


Systems Plus, Inc. 

DDS-MEDICAL MANAGER 


DESKTOP PUBLISHING 


EDUCATION/SCHOOLS 


Barden & Associates, Inc. 

TRAINING PAC 


W.L. Slaughter & Associates 

SCHOOL MANAGEMENT SYSTEM 


;INGC 

feN DEBUGGER 
'RO 


[GITAL RESEARCH PASCAL/MT-h^^ 
ITAL RESEARCH PL/1™ 

,AL RESEARCH FORTRAN 77™ 
4BESEARCH ASSEMBLER PLUS 


Xerox Corporation 

XEROX VENTURA PUBLISHER EDITION 
XEROX DOCUMENTER 


COI 

Me Software, 

‘INCOME ll-BI 
‘INCOME ll-JOl 
PROGRESS 
‘INCOME ll-MA' 
REQUIREMEN 
‘INMASS-JOB Cl 
PROGRESS 


InnSllin Computer Systems 

MARSHAL PASCAL 


Manx Software Systems, Inc. 

‘AZTEC-C 


The Williamson Group 
MICRO-ALUM/ALUMNI DEVELOPMENT 
SYSTEM 

MICRO-ADMIT/ADMISSIONS OFFICE 
SYSTEM 

APPLY/COLLEGE GUIDANCE OFFICE 
SYSTEM 


Micro Management 

JOB COST 


Reaiworld Corporation 

JOB COST 
LABORATORY MANAGI 


Genlex, Inc. 

GEN LAB-TEST LABORATORY 


tJlCAL SY 

niata Modes, lnc> 

PATIENT ACCOUNV 

Dataforms, Inc. 

AUTOMATED MATERIALS MANAGEMENT 

Digital Software Corporation, Inc. 

PAS-3 PLUS-MEDICAL BILLING SYSTEM 


Minnow Bear Computer 

CBS TOOLS (CB-86) 

CBS MANAGER (CB-86) 

CBS XREF (CB-86) 

MB PASLIB (PASCAL MJ+) 
MB + TOOLS (PASCAL m + ) 

O’Hanlon, Inc. 

DATA BASE SOLUTION 
CLASSIC SOLUTION 


PROJECT MANAGEMENT 


MINIMUM INVESTMENT. . . SPECIAL FEATURES 


Migrate to the Multiuser World With Minimum 
Investment! 

Protect your development investment with easy 
migration within the Intel® microprocessor family. Plus, 
a library of Concurrent DOS multiuser applications 
already exists to meet the diverse requirements of many 
user environments. From medical practices to manu¬ 
facturing floors, the price/performance capabilities of 
Concurrent DOS 386 are readily available. 

Mmimize your investment in software, training, and 
support, while you take advantage of the latest 
haidware/software/system technologies with Concurrent 
DOS 386, Unleash Concurrent DOS 386 and discover 
the operating system that puts power at your fingertips! 


• PC DOS 3.3 Compatible 

• Full support of all models of IBM® Personal 
System/2™ Series. 

• True Multitasking With Simultaneous Execution 

• Supports Multiusers Sharing Built-In Networkable Resources 

• User-Friendly 

• Easy to histall and Use 

• Up to 255 Simultaneous Tasks 

• Support for Large Memory Systems 

• Over 1000 Business Solutions Available Worldwide 

• Full Complement of Development Tools Available 

• Three Times Faster Screen I/O Than MS® -DOS 

• Serial Port Conflgiu-ability Up to 38.4K Baud 

IS DIGITAL RESEARCH’ 


Cnnciirrent is a trad^inurk, unii 'Di^iTuI Ke.searcli anti lIik DIgilal Research lu^n are registered Iradeitiarks uf Digital Kesearcli Iiic. IBM is a registered trademark ujid Persimul System/2 is a 
trademark of Ititeruational Businesa Machines CorporMion. Other products and companies mentioned arc trademai'ks, registered trademarks or trade names of their respective ciimpanies. 
Copyright<©1987 Digital Research Inc. All rights rcscr>cd. 
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BUGBUSTERS! 
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PROBE knows all 
about your local 
and complex 
variables. You can 
display and 
change an array 
of structures as 
easily as shown in 
this display. 


probe's menu 
y window means 
you do not have to 
look up debug 
commands in the 
manual. Entering 
the command 
name shows you 
command syntax. 


This is how 
PROBE displays 
real-time trace 
data. Trace 
information 
includes C source 
code, assembly 
language and 
data which was 
read or written 
during instruction 
execution. 

PROBE software 
simplifies the 
display by tossing 
out prefetched but 
unexecuted 
instructions. 




Real-time source-level debugging of very large programs simply can^t be done 

without Atron^s AT PROBE. ” Ed Oates, Director of PC Software Development, Oracle Corporation 


T he good news with your new Microsoft 4.0 or Lattice* 
C compilers is that they’re providing more symbolic 
debugging information than ever. The bad news is you 
can’t fit your program, a software debugger and that monster 
symbol table into memory - at least at the same time. 

The great news is that Atron’s AT PROBE"^'’ hardware- 
assisted software debugger not only has 1-MByte of onboard 
memoiy for debugger and symbol table, but it now supports 
local variables and complex data types. 

The AT PROBE is a debugging tool that plugs into your PC 
AT and monitors everything the processor is doing. In real 
time. 


With AT PROBE’S real-time trace capability, program 
execution history is saved on-board, in real time. Once a 
hardware trap has occurred, PROBE displays the program 
execution in detail, including symbols and source code. Real¬ 
time trace can show you how out-of-range pointers got that 
way. And there’s really no other way to debug interrupt-driven 
code. 

AT PROBE OPTIMIZES THE OPTIMIZED 

When the job of bugbusting is done, your AT PROBE 
becomes a performance analyzer. So you can have both 
reliability and performance. So you can send only the best 
software into the field. 


REAL TIME DEBUGGING. 

SOONER OR UTER, YOU KNOW YOU’LL NEED IT. 

The AT PROBE’S hardware-assisted breakpoints trap on 
reading, writing, executing, inputting and outputting. On 
single or ranges of addresses, including particular variable 
values. All in real time. For a mere software debugger to 
attempt this, a 1 minute program would take 5 hours to 
execute. 


OPTIMIZED CODE - GOOD, BAD AND UGLY 

The good news is optimizing compilers generate 
very tight code. The bad news. The time to debug 
optimized code is inversely proportional to the quality 
of the optimizer. Figuring out how in the world you 
ended up somewhere gets ugly, fast. 


CALL TODAY FOR YOUR FREE BUGBUSTING MANUAL 

Nine of the top ten software packages were debugged using 
Atron tools. Our complete tutorial on state-of-the-art bug¬ 
busting is yours, free. Full of examples and illustrations, it 
will show you how to become a bugbuster yourself 
Call today. Bust bugs tomorrow. 





BUGBUSTERS 

A division of Northwest Instrument Systems, Inc. 
20665 Fourth Street • Saratoga, CA 95070 
408/741-5900 

CIRCLE NO. 203 ON R-EADER SERVICE CARD 


*Soon to be supported. Copyright © 1987 by Atron. AT PROBE is a trademark of Atron. IBM and Oracle own numerous registered trademarics. 


Adv. by TRBA. 
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Protective Shells 

Hiding DOS’s ccmmandprocessor from 
the user is becoming more desirable. 



I nterest is growing in the class of 
programs known as shells—pro¬ 
grams that wrap themselves around 
DOS and provide either an alternative 
user interface to system functions or 
extensions to the capabilities of the 
DOS command line, or both. Interest is 
especially high where local area net¬ 
works are involved, because of the 
additional complexity that LANs some¬ 
times bring to the end user. 

Theoretically, the bigger shells, 
commonly called environments (Micro¬ 
soft Windows, Digital Research’s GEM, 
and the OS/2 Presentation Manager), 
represent the ultimate solution to both 
user interface problems and the rising 
complexity of computer operations. 
Most shells, however, offer dramatic 
simplification when compared to a pro¬ 
gram like Windows. 

Generally speaking, shells perform 
four major functions: 

• DOS simplification. Although most 
computer professionals do not have 
difficulty comprehending and using 
the DOS command line, DOS is often 
a mystery to end users. Shell pro¬ 
grams try to reduce the mystery by 
offering DOS functionality in under¬ 
standable terms and by removing the 
command-line cryptography from the 
process. Sophisticated users can ben¬ 
efit by using shells to automate com¬ 
mon tasks involving numerous and/or 
complicated commands. 

• File system navigation. Maneuvering 
around the file system on a hard disk 
can be difficult, even for experienced 
users. Shells usually provide a visual 
metaphor for navigating through the 
file system and can simplify the pro¬ 
cess even further by allowing the 
user to see only a particular type of 
file, such as Lotus 1-2-3 .WKS/.WKl 
files. Some shells, such as Executive 
Systems’ Xtree and Bourbaki’s ldir+, 
offer a visual representation of the 
directory tree structure that can be 
traversed with the cursor keys. More 


important, most shells allow a group 
of files to be marked so that a partic¬ 
ular command can be applied. For 
example, ,a group of files with dissim¬ 
ilar names and extensions can be 
copied as a group. 

• Program execution. Shells often pro¬ 
vide some mechanism to begin the 
execution of another program. The 
common strategy is a system using 
menus that can be customized by the 
end user or crafted for a larger 
group by a developer. Most shells can 
either start a program or cause DOS 
to interpret a procedure (.BAT) file. 
The shell programs can store the 
dizzying array of options that many 
programs need, leaving the user with 
nothing more to do than to select a 
single menu entry. 

• Context switching. Very few shells, 
other than environments such as Win¬ 
dows, offer context switching. While 
the other three functions of shells 
represent nothing more than a differ¬ 
ent user interface than DOS provides, 
context switching represents a signifi¬ 
cant extension to the operating sys¬ 
tem. The shell can load multiple pro¬ 
grams into memory, not just one, and 
can then allow the user to move 
among them at will. 

Environments provide at least one 

benefit that ordinary shell programs do 


not; they add multitasking capabilities, 
allowing programs to operate concur¬ 
rently. Windows and Quarterdeck’s 
DESQview, for example, have attracted 
some developers who want to build 
systems that require multitasking; a sig¬ 
nificant number of users, however, 
exploit only the context-switching capa¬ 
bilities inherent in these products. 

A good example of a shell with all 
four features is the WordPerfect SHELL 
program, included in the WordPerfect 
Library. SHELL reduces starting a pro¬ 
gram to one keystroke, provides con¬ 
text switching, (even to non-WordPer¬ 
fect Corporation programs), and allows 
many programs to fit in RAM by swap¬ 
ping idle programs into expanded 
memory, thus freeing the lower 640KB 
for the active application. Access to an 
application on a LAN is no different; 
once configured, a single keystroke 
brings it up. The WordPerfect Library 
also includes a file manager that, with 
SHELL, provides almost total control of 
the DOS environment, but avoids the 
necessity of typing commands. 

WordPerfect itself, as well as most 
other word processors and many DOS- 
based applications, provides a similar 
level of DOS control from within its 
own environment. The file manager is 
built in, and the user can perform most 
tasks except formatting a disk. 
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For those direct DOS functions 
that are an absolute necessity, most 
programs today can transfer control to 
the DOS command processor, then re¬ 
turn to the program and resume work 
at the same spot. The application could 
be considered a shell; Lotus intends to 
exploit this concept by offering applica¬ 
tions that become part of the 1-2-3 en¬ 
vironment. Therefore, a secretary’s 
“shell” might be a word processor, 
while a budget planner’s “shell” might 
be a spreadsheet program. 


Besides the WordPerfect SHELL, 
two other popular shell programs are 
the aforementioned ldir+ and the 
Norton Commander from Peter Norton 
Computing. The Norton product is a bit 
leaner and nicely complements, rather 
than replaces, the command line. Both 
programs, however, provide file system 
navigation using the point-and-shoot 
metaphor and a menuing system that 
allows one- or two-key program execu¬ 
tion. ldir+ is somewhat richer, espe¬ 
cially with its built-in support for con- 


THE PREMIUM’S DISCOUNT PREMIUM 


Lately, quite a few people have been 
asking me what computer they should 
buy. In all cases, the amount of 
money is limited and clashes with the 
desire for the most contemporary sys¬ 
tem possible. The degree of concern 
about reliability and maintainability is 
significant. In short, these potential 
buyers want the best system for the 
least money but still want good, fast 
support if problems arise. 

Current technology usually de¬ 
mands premium prices. The ultimate 
technical solution is a 386-based com¬ 
puter because it offers the greatest 
possibility of a long software life. 
Today, it can be used as a fast 8088; 
next week, as a fast 80286; ultimately, 
it can take advantage of new operat¬ 
ing software, creative and powerful 
tools, and advanced applications. 

Once again, however, the desira¬ 
bility of a 386-based solution meets 
the checkbook head-on. True, many 
opportunities exist to buy low-cost, 
mail-order 386 machines, but often 
these do not offer a satisfactory level 
of support. For someone who lives 
and works away from the city, the 
inability to obtain local service means 
potential downtime. 

One way around this problem is 
a machine that PC Tech Journal has 
previously reviewed: AST’s AT-compat- 
ible Premium/286 (see “Out from the 
Shadow of IBM: Premium/286,” 

Steven Armbrust and Ted Forgeron, 
June 1987, p. 74). In that review, we . 
praised the machine for its compati¬ 
bility and high performance and 
pointed to its extraordinarily low 
price, considering the fact that it is 
sold through normal dealer channels 
and is fully supported. Our daily ex¬ 
perience with the Premium/286 has 
given us a strong confidence in the 
reliability of the AST solution. 


When AST announced the Pre¬ 
mium/286, the company privately 
showed PC Tech Journal a prototype 
add-in 386 coprocessor board that 
could be plugged into one of the 
machine’s FASTslots. At the time AST 
could not say when this option would 
be announced. We believe that it will 
be available soon^—surely by Fall 
COMDEX. This 386 option is a key rea¬ 
son why the Premium/286 deserves 
consideration: 

The significance of this upgrade 
path shpuld be dearly understood. 
The AST Premium/286 is the only, 
286-based desktop 
been spepijimlly desired and engi¬ 
neered to support, this upgrade. Un¬ 
like the Intel InBoard/386, which had 
to be designed to compensate for the 
limitations and idiosyncracies of the 
underlying AT or compatible, AST’s 
solution meshes cleanly when it is 
plugged into its host. A side effea is 
that AST’s board should be slighdy 
less expensive than the InBoard/386. 

One aspea of AST’s approach 
raises some questions about compati¬ 
bility; the 80286 remains when the 
80386 is installed. (See “Speed Infu¬ 
sion, Part 3,” Ted Mirecki, June 1987, 
p. 118, for a discussion of the copro¬ 
cessor approach to accelerators.) This 
may require AST-supplied versions of 
OS/2 or other environments; the 
same may be true for other vendors 
(Intel’s Inboard/386). 

Nonetheless, this option will be a 
tour de force for the Premium/286. . 
This is a clear indication that architec¬ 
tures other than the original PC stan¬ 
dard and the new PS/2 standard have 
a place in the market, and that such 
alternative architectures do not neces¬ 
sarily preclude IBM compatibility at 
the software level. 

—WF 


structing menus; the Norton Com¬ 
mander operates from text files created 
with an editor (Commander does have 
a built-in editor). The primary differ¬ 
ence between these products and 
WordPerfect’s SHELL is the latter’s abil¬ 
ity to provide context switching. 

In short, programs of this type 
protect the user by hiding complex 
DOS details and simplifying others, 
such as the file system. 

WHITHER SHELLS? 

Dwelling on shells may seem foolish in 
light of the sophistication of Windows, 
DESQview, and GEM, and particularly 
in light of the advent of OS/2 and the 
Presentation Manager. That, however, is 
the point. The availability of the OS/2 
Presentation Manager has not yet been 
announced and we can thus safely as¬ 
sume that it is still quite a way off. 

OS/2 itself offers little improvement 
over the DOS command line, so shell 
programs will afford needed protection 
to the innocent end user. 

More important, context switchers 
such as WordPerfect’s SHELL can be 
extended to support the OS/2 environ¬ 
ment by providing a user interface to 
manage concurrent tasks. The other 
functions provided by shell programs 
will be just as welcome, maybe more 
so, in the new, more complicated oper¬ 
ating environment. 

In fact, shells can help larger com¬ 
panies deal with the transition from 
DOS to OS/2 by presenting a consistent 
user interface for both operating sys¬ 
tems. Although this is a much-touted 
benefit of Windows, most shell pro¬ 
grams require substantially fewer sys¬ 
tem resources (especially memory) 
than do full-scale environments. That is 
a particular benefit for large firms with 
substantial populations of 8088-based 
computers. Shell programs also offer 
some integration of applications with¬ 
out the need to convert those applica¬ 
tions to the complex Windows or Pre¬ 
sentation Manager application program¬ 
ming interface (API). 

I am a big believer in a common, 
graphical user interface. Windows 2.0 is 
a significant improvement (in perfor¬ 
mance) over Windows l.Ox. However, 
mainstream applications are not written 
to the Windows or Presentation Man¬ 
ager API and will not be for some 
time, so other solutions must be con¬ 
sidered in the interim. These shell pro¬ 
grams are good ways to hedge our bets 
until the OS wars settle down and the 
applications begin to migrate to the 
important new environments. liiinmiiii^l 
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TRY ORACIE'S $1295 SQL DBMS 
FOR ONLY $199 TOMY. 

OR ORDER VAPORWARE. 


If you’re looking forward 
to OS/2 and the next gen¬ 
eration of PC database 
management systems to 
enable you to build larger, 
higher-quality PC applica¬ 
tions, you’ll be interested 
to know that: 

• Ashton-Tate has announc¬ 
ed its intention to replace 
its outdated database tech¬ 
nology with a SQL DBMS 
under OS/2, and 

• IBM has announced its _ 

intention to offer SQL for 

OS/2 in its Extended Edition. 

All you have to do is wait. Wait 
for OS/2 and SQL. Wait until mid- 
1988... or later! Meantime you 
keep developing with soon-to-be 
obsolete dBASE^“ technology. 

But you don’t have to wait for 
SQL on the PC. 

Oracle has it now. And you 
don’t have to wait for OS/2 to run 
programs larger than 640K. The 
ORACLE® DBMS allows you to run 
OS/2-size programs under today’s 
MS-DOS™ 

ORACLE is the number-one sell- 


n>ear Ashton-Taten 


rtsFi-tori—T-a-fce—SQL 
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ORACLE 286/386 Proi:ecLea Moae 

Copyjf* Cc> L987 


Execu-t i 


ing DBMS on both minicomputers 
and mainframes. If you try PC 
ORACLE, we think you’ll make us 
number-one on PCs, too. That’s why 
we’re making you this special offer. 

We’ve sold thousands of copies 
of PC ORACLE for $1295. But now, 
for a limited time, we will send 
you the same, full-function version 
of ORACLE for only $199.* 

That’s right. Only $199 for a PC 
SQL DBMS that is identical to the 
ORACLE that runs on minicom¬ 
puters and mainframes. $199 for 
the only PC DBMS that lets you 


write larger-than-640K, 
OS/2-size programs and 
run them under today’s 
MS-DOS. 

ORACLE makes it easy 
to write large, high- 
quality applications using 
industry-standard SQL. 
Applications that run 
faster. Applications that 
are easier to use and 
have more capability. 
Multi-user, networked 
applications. Applica¬ 
tions that can be devel¬ 
oped on MS-DOS today, and then 
run unchanged on OS/2, mini¬ 
computers and mainframes. 

So stop writing dead-end dBASE 
code today. And stop writing 
cramped, limited-to-less-than-640K 
applications. Call 1-800-345-DBMS 
today. Or use the rightmost 
coupon. Or mail one of the other 
coupons. And wait. 

ORACLG* 

COMPATIBILITY» PORTABILITY«CONNECTABILITY 

Call 1-800-345-DBMS today. 
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20101 Hamilton Avenue 
Torrance, CA 90502 

Since you’ve announced your inten¬ 
tions to go to SQL, I really don’t feel 
like developing obsolete applications I 

in dBASE. 1 have every confidence your I 
first attempt will be full-featured and 
bug-free. Send me what you’ve got, I 
when you get it. I 
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Dear IBM, 

Old Orchard Road 
Armonk, NY 10504 


Attached is a blank check. 1 keep read¬ 
ing that you’ve already announced 
that you’re going to announce SQL for 
OS/2 and the Personal System/2. 

When you do, fill in the check amount. 
Hope to hear from you sometime in 
the next couple years. 
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DearOmde^ 


PC ORACLE 

20 Davis Drive 


Oracle Corporation 
• Belmont, CA 94002 


I want to run OS/2 ORACLE on MS-DOS today. 
I agree to use this license only for application 
development. I understand all prices include 
applicable taxes and postage. 

Send me (check ^only one): 

□ PC ORACLE.$199 

□ ORACLE + 1MB Extended memory.$599 

□ ORACLE + 2MB Extended memory.$799 

I’m paying by □ Check □ VISA □ MC □ AMEX 








Otis Oracle Parkway • Belmont, CA 94002 • World Headquarters (415) 598-8000 > Calgary (403) 265-2622 • Ottawa (613) 238-2381 • Quebec (514) 337-0755 • Toronto (416) 596-7750 • OflACUE Systems Australia 61-2-959-5080 • ORACLE Europe 44-948-8911 • ORACLE Systems Hong Kong 652-5-266646 
*PC ORACLE requires an "08/2 ready" 286/386-based PC running DOS 3.1 with 1MB extended memory (2MB Is recommended) and a minimum 10MB hard disk drive. 

Copyright © 1987 by Oracle Corporation. ORACLE is a registered trademark of Oracle Corporab'on. Tbs other companies mentioned own numerous registered trademarks. Evan the Vaporware is trademarked. TRBA 







































TEK ADVANCED PC GRAPHICS 





^ Graphics 
Coprocessor Board 


■ EGA & CQA Compatibie 

■ 640x480 Resolution 

■ 256 Dispiavabie Coinre 


FAST PC THROUGHPUT. 
MAINFRAME APPUCATIONS. 
TEK STRIKES THE PERFECT 
BALANCE OF POWER! 















Now there’s a PC solution 
that gives equal weight to 
both local and mainframe 
graphics. 

Combine Tek’s PC4100 
graphics coprocessor board 
with Tek terminal emulation 
software, and you get the best 
of two worlds: 

First, ultra-fast local 
throughput designed around 
the Tl 32-bit TMS 34010 graph¬ 
ics coprocessor. Enjoy local 
extras like true zoom and pan 
and a palette of 16.7 million 
colors. Achieve speeds up to 
twice as fast as anything 


comparable. Emulate both 
EGA and CGA. 

And second, you have 
access to thousands of Tek 
PLOT 10® mainframe-based 
applications through Tek 4105 
or 4107 terminal emulation. 
Add our multiple rate monitor 
for graphics clarity and reso¬ 
lution in the Tektronix tradi¬ 
tion. And plug in our 4696 
Color Printer for superb paper 
and transparency copies. 

Last but not least, only Tek 
Advanced PC Graphics is 
designed for softloadable 
upgrades that can keep you 


current at minimal cost. All 
from a company you know 
will be there to support you 
tomorrow. 

For more information, con¬ 
tact your local Tek represen¬ 
tative. Or call 1-800-225-5434 

In Oregon, 1-235-7202. 


Ibktronix- 

COMMITTED TO EXCELLENCE 

CIRCLE NO. 243 ON READER SERVICE CARD 


Screen image by VersaCAD. courtesy of Versacad Corporation. 
AutoCAD is a product of Autodesk. Inc. Lotus" is a trademark 
of Lotus Development Corporation. SAS Graph “ is a trademark 
of SAS Institute. Inc. Anvil-5000 is a trademark of MCS. Inc. 
CA-Disspla" is a trademark of Computer Associates. Inc. 
Copyright c 1987. Tektronix. Inc. All rights reserved. APT-102 



















































































EVEN MORE POWER 
AND FLEXIBILITY 

BRIEF 2.0 


Users and industry press alike have 
unanimously proclaimed BRIEF as 
the best program editor available 
today. Now, the best gets better, 
with the release of BRIEF 2.0. 

Straight from the box, BRIEF offers 
an exceptional range of features. 
Many users find that BRIEF is the 
only editor they’ll ever need, with 
features like real, multi-level Undo, 
flexible windowing and unlimited 
file size. But BRIEF has tremendous 
hidden power in its exclusive macro 
language. With it, you can turn BRIEF 


into your own custom editor con¬ 
taining the commands and features 
you desire. It’s fast and easy. 

Jerry Poumelle, columnist for BYTE 
magazine summed it all up by saying 
BRIEF is, “Recommended. If you 
need a general purpose PC program¬ 
ming editor, look no further." His 
point of view has been affirmed by 
rave reviews in C JOURNAL, 
COMPUTER LANGUAGE, DR. 
DOBB’S JOURNAL, DATA BASED 
ADVISOR, INFOWORLD AND 
PC MAGAZINE. 


One user stated “BRIEF is one of 
the few pieces of software that I 
would dare call a masterpiece.” 
Order BRIEF now and find out why. 
BRIEF 2.0 is just $195. If you already 
own BRIEF, call for upgrade 
information. 

TO ORDER CALL: 1-800-821-2492 
(in MA call 617-337-6963) 

As always. BRIEF comes with a 
30 day money-back satisfaction 
guarantee. 




Requires an IBM PC or compatible with 
at least 192K RAM. 


BRIEF is a trademark of UnderWare, Inc. 

Solution Systems is a trademark of Solution Systems. 
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'""’‘'“"".files at once 
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(SoluHon 

<!wystGfns 


541 Main St. 

Suite 41CM> 

South Weymouth, MA 02190 
(617)337-6%3 
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^°Main Features: 
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SPEED ADJUSTMENT 

I found Ted Mirecki’s article “Speed 
Infusion, Part 3” O'Jne 1987, p. 118) to 
be quite informative. The Breakthru 
286 by Personal Computer Support 
Group (PCSG) immediately stood out 
not only for its performance but for its 
$395 price tag. However, PCSG adver¬ 
tisements indicate this board only runs 
at 8 Mhz, contrary to your article, 
which claims 12 MHz. Is it possible that 
you actually reviewed the Breakthru 
286-12, a 12-MHz version of the same 
board, which costs $595—essentially 
the same as its competition? 

Rod S. March 
Fairbanks, AK 

It was indeed the 12-MHz version that 
was reviewed, although the early pack- 
aging gave no such indication. In 
addition, the price was entered incor¬ 
rectly during editorial production. PC 
Tech Journal regrets the error. 

—TM 

CORRECTIONS, BRIEFLY 

Your review of brief, the Programmer’s 
Editor, in the May 1987 issue (“Editors 
as Programming Tools,” Mark L. Van 
Name and William B. Catchings, p. 160) 
appraises the product fairly regarding 
its ease of use, power, and appeal to a 
large class of users. 

However, I must respond to the 
authors’ strong stand on compatibility 
with other environments. What brief 
offers is an editor without bias. Users 
can tailor brief to their personal pro¬ 
gramming style—change key assign¬ 
ments, commands, prompts, colors, 
even indenting styles. In addition, the 
article contained several errors; 

1. BRIEF does have a “delete to end of 
file” command. 

2. Undo will restore a changed or de¬ 
leted line. 

3. Tab characters can be stored as 
spaces in the file by using the — t 
start-up flag. 


4. Word wrap is provided in the word 
processing mode. 

It was surprising to read that an 
outdated copy of brief (version 1.3, last 
shipped in August 1985) was used for 
review instead of the (then) current 
version 1.33 Solution Systems product, 
sent to PC Tech Journal. Most of the 
review tables and benchmarks are, 
therefore, inaccurate. 

In fact, the reviewers were con¬ 
tacted regarding the upcoming major 
revision of brief version 2.0 and prere¬ 
lease documentation was sent. Version 
2.0 is a substantial upgrade that has 
many improvements in speed, docu¬ 
mentation, configurability, and ease of 
learning. We announced brief 2.0 in an 
advertisement in the same issue (yet 
the new version was not even acknowl¬ 
edged in this review of editors). Al- 
tliough it is an editorial policy not to 
review a prerelease copy of the soft¬ 
ware, it is common to mention an up¬ 
coming release. 

Steve Barnette 
Solutions Systems 
South Weymouth, MA 

Compatibility with other enviromnents 
was determined in an editor’s standard 
configuration straight out of the box. 
BRIEF is certainly very adaptable, and 
can be reconfigured to replicate rea¬ 
sonably closely the cominand structures 
of many other editors and word pro¬ 
cessors. However, this is not a trivial 
exercise. The type of user most uncom¬ 
fortable with a new command struc¬ 
ture would he least likely to undertake 
a major programming project to con¬ 
vert the editor to his specifications, espe¬ 
cially if an editor with the desired in¬ 
terface already exists. 

The table entries for commands to 
delete to end of line, store tabs as 
spaces, and wrap words were misprints; 
all of these capabilities are in fact pres¬ 
ent in BRIEF. In addition, we note that 
the version actually tested was 1.35; the 


wrong version numbe)' was pnnted. We 
regret these en’ors. 

However, the entty for restoring a 
changed line is coirect. The ‘restore 
line” feature refers to a single com¬ 
mand that undoes at once all the 
changes made on a single line. This is 
not the same as undoing changes one 
by one. First, the undo sequence is less 
convenient because it includes even 
nondestructive changes such as cursor 
moves, and second, it may not allow 
complete restoration because the num¬ 
ber of changes on a line may exceed 
the depth of the undo stack. The lack of 
this capability’ is not in itself a fault, 
because overall, brief’s undo capability’ 
is easily the best of all the editors tested. 

It is PC Tech Journal’s policy to 
mention upcoming product releases 
only to the extent that they’ address 
shortcomings of the vemon being re¬ 
viewed. This was done when it was 
mentioned that the faults of the brief 
version 1.33 ma7%ual (one of the very’ 
few shortcomings of this editor) were to 
be corrected in the next release. My re¬ 
view of BRIEF version 2.0 appears in this 
month’s Product Watch (p. 189). 

—TM 

ATTACK STRATEGIES 

This letter is in response to your 
reader query on the importance of the 
Macintosh machines, specifically the 
Macintosh II (“Mac II Attack,” Direc¬ 
tions, Will Fastie, June 1987, p. 9). I 
have an “intuitively obvious” solution 
to the IBM versus Apple dilemma: take 
the best of both worlds. 

First I must publicize my preju¬ 
dices. I am biased against proprietary 
hardware and operating systems. I pre¬ 
fer to minimize my reliance on a single 
vendor, hardware or software. I prefer 
the creative, competitive environment 
produced by an open industry. 

Second, I consider the IBM PS/2 
Model 80 and the Macintosh II tlie only 
significant new machines in their re- 
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spective product lines. The IBM Model 
30 and the Macintosh SE are only slight 
improvements on their predecessors 
and provide no significant advances. 
Even though the 16-bit version of the 
IBM Micro Channel bus in Models 50 
and 60 can be considered a significant 
improvement over the PC/AT bus, that 
is more an indictment of the original 
IBM PC bus than an endorsement of 
the Micro Channel. Moving from die 
S-100 bus standard of die late 1970s, 
early 1980s to the PC bus was a step 


11 ai I, aiiu lapc; lauci ouppui i. 

The 1600 bpi tape drive provides 
industry standard recording density, 
with 3200 bpi for efficient backup. 
High performance 6250 bpi GCR 
drives or 800 bpi drives also 
available. 

9 track tape, a mainframe standard. 
Is the most reliable backup medium 
available. PC users may now enjoy 
the benefits of 9 track tape with 
FLASHBAK, a high speed, 
file-oriented backup program for 
MS-DOS. 

The TapeLInx software includes a 
device driver and interface software 
for popular compilers under MS- 
DOS. For XENIX 286 and XENIX 386 
users, we supply a standard charac¬ 
ter tape device driver. 


backward. The 16-bit Micro Channel 
bus finally matches the capabilities of 
the S-100 bus system I had seven years 
ago (16-bit data bus, 24-bit address bus, 
burst-mode DMA data transfers, and up 
to 16 bus masters). The major advance 
in both computer lines is the use of a 
high-performance, 32-bit bus. 

I find it interesting that IBM and 
Apple developed basically the same so¬ 
lution to the next-generation PC: a 32- 
bit processor on a 32-bit-based bus 
with burst-mode data transfers and up 


The TapeLInx subsystem includes 
tape drive, controller board, cables, 
documentation, and MS-DOS or 
XENIX software. The controller 
board Is guaranteed for two years. 
TapeLInx is compatible with IBM 
PC, XT, AT, and all 100% 
compatibles, including COMPAQ 
386. 

Let our professional technical staff 
connect your PC to the real world 
with 9 Track Tape. 

Overland Data, Inc. 

Answers on Tape 

5644 Kearny Mesa Road 
San Diego, CA 92111 
Tel. (619) 571-5555 
Telex 754923 OVERLAND 


to 16 alternating bus masters. Both 
companies’ system designers must have 
deemed high bandwidth and multipro¬ 
cessing as requirements for future sys¬ 
tems. (I just hope Microsoft will have 
an easier time converting OS/2 to a 
multiprocessing environment tlian it 
has had converting MS-DOS to a mul¬ 
titasking environment.) IBM seems to 
have a slight technological edge over 
Apple’s NuBus standard in that it has 
non-niultiplexed data and address lines 
(although not all electrical engineers 
agree that this provides a significant 
performance increase). But then, the 
Macintosh NuBus is nonproprietary 
whereas IBM has been threatening law¬ 
suits for anyone trying to clone tlieir 
Micro Channel. 

This brings me to my solution to 
choosing between IBM and Apple: use 
tlie Apple NuBus as the hardware stan¬ 
dard and IBM’s (or rather Microsoft’s) 
OS/2 as the operating system standard 
(with UNEX/X-Windows a close second). 
This avoids tlie proprietary nature of 
Apple’s operating system and IBM’s 
Micro Channel bus, creating a truly 
open, high-performance system. 

Personally, I would buy such a sys¬ 
tem, but then one buyer does not a 
market make. But my desire for a non¬ 
proprietary hardware/software architec¬ 
ture and a competitive environment is 
shared by many individual computer 
buyers and companies, including the 
“company” I work for, the United 
States government. 

Michael H. Cox 
Alexandria,VA 

Will Fastie’s “Mac II Attack” neglects a 
few key facts. If these facts are taken 
into account, the Mac II looks a lot less 
attractive for business use. 

The most significant problem with 
the Mac (of any flavor) is tlie lack of 
error checking in the bus and memory. 
Even a simple parity check would be 
an improvement, but for what you have 
to pay for the Mac II, you really are 
entitled to full-fledged ECC (error- 
correcting code). 

Local area networks frequently are 
used for such functions as file sharing, 
where the transfer rate must be rapid 
to allow adequate performance. In 
tliese applications, a high bandwidth on 
tlie backbone LAN does no good if you 
cannot get data into and out of the 
backbone expeditiously. Putting the 
low-performance AppleTalk interface 
into the Mac II should be counted as a 
fault ratlier than a feature: it is useless, 
drives up the price, and takes up space 


IBM PC, XT. AT are Registered Trademarks of International Business Machines Corp. 
MS-DOS is a Registered Trademark of Microsoft Corp. 

COMPAQ 386 is a Registered Trademark of COMPAQ Computer Corp. 



See us at COMDEX/FALL 87 
Booth #W367 


9 Track 
Tape 


Micro to 
Mainframe 
Connection 



Connect your PC to the mainframe 
and mini computer world with 
industry standard, reliable 9 track 
tape. With Overland Data’s 
TapeLInx subsystem, you can 
import data to your PC, while main¬ 
taining mainframe Isolation and data 
integrity. Our advanced data inter¬ 
change software provides byte-level 
transformations, EBCDIC-ASCII 
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MICROSOFT LANGUAGES NEWSLETTER VOL. 2, NO. 10 


News about the Microsoft Languages Family 


Optimizing Your Programs with the Microsoft® C Optimizing Compiler Version 5.0 

Fast execution speed is the single most important feature of a C compiler. Volume 2, Number 2 of the Microsoft Languages 
Newsletter talked ^out the optimizations available in Microsoft C Version 4.0. Microsoft C Version 5.0 takes these optimizations 
lurther. For example, 

for (i = 0; i < 25; i+ +) becomes tmp = a*b; 

array[i] = a*b; for (i = 0; i < 25; i+ +) 

array [i] = tmp; 

Since a and b are not affected by the loop, they are moved outside of the loop. This optimization is called invariant code motion. 
The Microsoft C Optimizing Compiler al^ uses instructions available on the 8086 to optimize specialized loops. Initialization 
and memory movement loops are two examples. The optimizer generates REP STOSW and REP MOVSW instructions for 


int i, x[25]; and int i, x[25], y[25]; 

for (i = 0; i < 25; i++) for (i = 0; i < 25; i++) 

x[i] = 0; x[i] = y[il 

The following example is more complicated. The optimizer rewrites array referencas as pointer references because they are 
more efficient 

int i, x[25]; becomes int i, x[25], wptr; 

for (i = 0; i < 25; i++) for (i = 0,ptr = x; i< 25; i++,ptr-i-4-) 

x[i] = i*4; *ptr = i*4; 

Then the optimizer puts key variables in registers using loop enregistering and changes the loop incrementation using a 
process called stren^h reduction. The loop becomes 

int i, x[25]; 
i = 25; 

^ ... 

register mt j; 

register int *ptr; 

for (j = 0, ptr = x; j < 100; j + = 4, ptr++) 

*ptr = j; 

The final form of the loop uses registers for key values and exchanges addition instructions for multiplication instructions. 
Here is the output of the Microsoft C Optimizing Compiler in 8086 assembly code. 


mov WORD PTR [bp-52], 25 ; set final value of i to 25 

mov di,bp 

sub di,50 ; load pointer to x 

sub si,si ; set temporaiy register variable to 0 

; this variable is used as the loop coimter 

$L20000; 

mov WOFID PTR [di], si ; set the array value 

add di,2 ; increment pointer by 2 

add si,4 ; increment loop counter by 4 

cmp si,96 ; check if we are at the end of the loop 

jle $L20000 

What is the result of these optimizations? Programs compiled with Microsoft C Version 5.0 run 15 to 30 percent faster than 
those compiled with Version 4.0. 


For more information on the products and features 

discussed in the Newsletter, 

write to: Microsoft Languages Newsletter 

16011 NE 36th Way,Box 97017, Redmond, WA 98073-9717. 

Or phone: 

(800) 426-9400. In Washington State and Alaska, 
call (206) 882-8088. In Canada, call (416) 673-7638. 


.Microsoft and the .Microsdl Ic^ are roistered trademarks of .Microsoft Corporation. 


Latest DOS Versions: 


Microsoft C Compiler 

5.00 

Microsoft QuickC 

1.00 

Microsoft COBOL 

2.20 

Microsoft FORTRAN 

4.01 

Microsoft Macro Assembler 

5.00 

Microsoft Pascal 

3.32 

Microsoft QuickBASIC 

3.00 


Look for the Microsoft Languages Newsletter every month in this publication. 


K^ciosott 
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in back that could have been used for 
something more desirable. 

The much vaunted user interface 
of the Mac is a mixed blessing. The 
heavy use of bit-mapped graphics begs 
for a hardware assist, but the Mac does 
it all in software. Further tlie applica¬ 
tion interface requires programs to 
waste additional cycles in polling, in¬ 
stead of using a more sophisticated 
approach, such as software interrupts. 
Finally, Apple seems to believe that 
anything you can do with a mouse, you 


should do with a mouse, so they did 
not put function keys on the keyboard, 
yet many users find function keys far 
more convenient. 

Apparently, the folks who brought 
out “the computer for the rest of you” 
have more than simply a trace of “Big 
Brother” and tliey think that the rest of 
you should march in lockstep. The Mac 
II does not use an industry-standard 
bus. The NuBus is an MIT specification, 
and I know of no standards body that 
has picked it up. It is not used enough 


to consider it a de facto standard. And, 
most important, the Mac II does not 
use a true NuBus, since the Mac II nei¬ 
ther supplies, nor checks parity. 

The Mac II may be a good start, 
but it has not “arrived” as yet. 

Seymour J. Metz 
Annandale, VA 

THE BEST GAME 

Having just finished reading your Au¬ 
gust 1987 issue reviewing IBM’s new 
Personal System/2 line, I commend you 
on your usual excellent in-depth cover¬ 
age. However, being inclined as you 
frequently are to reporting on which 
bit is where and making price/perfor¬ 
mance comparisons. I’m afraid you’ve 
missed the point. IBM is apparently 
once again the best game in town. 

First, realizing that the 80386 pro¬ 
cessor is capable of power approaching 
that of a minicomputer and, unlike 
most other PC manufacturers, having 
some measure of experience in the 
minicomputer field, IBM decided, and 
rightly so, that a minicomputer-style 
architecture was in order to unlock the 
full power of the 80386. Further, also 
realizing that 80286-based systems and 
applications are becoming prevalent, 
the company incorporated the new 
Micro Channel architecture into its 
Models 50 and 60 in order to provide 
a clear migration path to the 80386. As 
for the Model 30, although a number 
of shortcomings are apparent, it is 
completely understandable that an 
8086-based system, being particularly 
suited to stand-alone applications, did 
not warrant the added expense of in¬ 
corporating the Micro Channel. 

Secondly, as was stated in John 
Cockerham’s article “VGA: Evolutionary 
Half-Step” (p. 74), the new VGA is per¬ 
fectly adequate for most desktop appli¬ 
cations. The means has been provided 
for an adapter board to gain control of 
the video subsystem (via the special 
video slot) to provide higher graphics 
capability to machines that need them. 
So why should we all be made to pay 
for this extra capability? 

Third, many of the issues raised 
concerning disks are chronic ones in 
IBM products, and I agree that a more 
expedient approach should have been 
used. But, as was also pointed out, at 
least the company has embraced the 
3.5-inch diskette as a standard and 
acknowledged that mass storage is now 
a basic requirement. 

Finally, the price/performance 
comparisons made in the articles will, 
over time, become irrelevant. As new 


¥HE ATRON BUGBUSTERS 
CRACK DEBUGGING FOR 
COMFAQ 3B6s & IBM PS/2-BOs 


You already have Microsoft’s 
Code View And you’ve seen our 

ads for the Atron hardware-assisted 
software debuggers. Right? The 
Atron Bugbustersl Nine of the top 
ten PC software developers use our 
debugging tools. With our new 
MiniProbe"^'’ shortcards, you can 
use watchpoints and tracepoints in 
real time. On PCs, ATs and, now, 
COMPAQ and IBM 80386s. 
Without learning new debugging 
technology. 


Only $395 puts 
you into world- 
cIcBS debugging. 


device. This solves the most 
common debugging problem: Out- 
of-range pointers which overwrite 
the program code or data. Often, 
the overwrite is different after each 
new compile of the program. 

And if you need a software 
debugger which is smaller in size 
than CodeView, the Atron source- 
level debugger included with each 
MiniProbe can also use external 
memory for CodeView symbol 
table storage. 





With real-time watchpoints and 
tracepoints, a one-minute program 
will run in one minute. Not 50 
hours (the difference between 
software-only debuggers and 
hardware-assisted debuggers is a 
3000-to-l increase in efficiency). 

And if the program bug you’re 
trying to find has anything to do 
with interrupt activity, it might 
never occur when you’re debugging 
with CodeView alone. 

But with the Atron MiniProbe, 
you can trap events like reading 
and writing to memory or an 10 

© 1987 by Atron. a division of Northwest Instrument Systems. 


So new that you don't 
hove to learn a new 
debugger, the only thing 
keeping you from 
debugging like the pros is 
$395. And our phone 
number: 408/741-5900. 

Cali today. Bust bugs, and 
records, tomorrow. 

l C\ 

THE BUGBUSTERS 

20665 Fourth Street • Saratoga, CA 95070 

Inc. MiniProbe"' Atron. CodeView"* Microsoft. TRBA 
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WINDOWS 

- Stackiible^-reinovable. 
^Optional lx)rders, cun 

- Accept user input, for 


LAISE 


$275.00 

^»ntFo!f paini screens; block 
modeoata entr>' or field-by-field controf with 
instant screen access. For C or MS-Pascal. 

$129.00 

Windows; ISRs; intervention code; screen 
handling and EGA 43-line text ratxle support; 
direct screen access; DOS file fiandling and 
more. For Turbo G. 


COMING.SOONl General screen manage¬ 
ment; paint screens; block mode<jata entry 
or field-by-field control with instant screen 
access. For Turbo Pascal. 

$99.95 

Screen and window management including 
EGA support; DOS memory control; ISRs; 
scheduled intervention code; and much more. 
For Turbo Pascal. 

; '^4-: ' S99.95 

Interrupt driven support for the COM ports. 
I/O buffers up to 64K; XON/XOFF: up to 
9600 baud; modem and XMODEM control. 
For Turbo Pascal, 

: 4' ■: $175.00 

Expanded string and screen handling; graph¬ 
ics routines; memory management; general 
program control; DOS file support and more. 
For MS-Pascal- 

•M-' $175.00 

Full featured interrupt driven support for the 
COM ports. I/O buffers up to 64K; XON/ 
XOFF; up to 9600 baud; modem control and 
XMODEM. For MS-Pascal. 

y: $49.95 

“Super-batch" program. Create batch files 
which can invoke prog ram.s and provide 
input to them; run any program unattended; 
create demonstration programs; analyze key¬ 
board usage. 

$95.00 

NEW VERSION! Program chaining execu¬ 
tive. Chain one program from another in dif¬ 
ferent languages; specify common data areas; 
le.ss than 2K of overhead. 

$49.95 

Text formatter for all programmers; flexible 
printer control; user-dermed variables; index 
generation; general macro facility. Crafted 
in Turbo Pascal. 

:: ? $99.95 

Windows; ISRs; EGA 43 line text mode; 
direct screen access; DOS file handling and 
more. For the Patalight C compiler. 


Blaise puts the 
Accent on C with 

TOOLS PLUS/5.0 


Enhance your Microsoft C programming environment with 
C TOOLS PLUS/S.O™—a new, quintessential library of C 
functions. C TOOLS PLUS/S.O from Blaise Computing Inc. puts a prime 
accent on quickly building professional applications using the full power of 
Microsoft C Version 5.0 and QuickC. Now you can concentrate on program 
creativity by having full control over DOS, menus, interrupt service routines, 
memory resident programs, printer and keyboard control, and more! 

C TOOLS PLUS/S.O prebuilt libraries are ready to use 
with either QuickC or the Microsoft C Version 5.0 com¬ 
mand line environment. Complete documented source 
code is included so that you can study and adapt it to your 
specific needs. Blaise Computing’s attention to detail, like 
the use of full function prototyping, cleanly organized 
header files, and a comprehensive, fully-indexed manual, 
makes C TOOLS PLUS/5.0 the choice for experienced 
developers as well as newcomers to C. 

Continuous refinement of Blaise Computing’s library 
products has produced a collection of tools that are 
unsurpassed for reliability, functionality and ease of use. 
Built upon the widely acclaimed C TOOLS PLUS, 
C TOOLS PLUS/5.0 includes such highly-developed 
as: 


memory. 

input, formatted output, 
window-oriented output. NEW! 
♦INTERRUPT SERVICE ROUTINES 

— Capture DOS critical errors and keystrokes. 

— Install hardware interrupt handlers. 
♦RESIDENT SOFTWARE SUPPORT 

— Install, detect and remove memory resident 
programs. 

♦MENUS 

— Horizontal and pulldown. 
NEW! 

— Lotus-style support. NEW! 


♦INTERVENTION CODE 

— Schedule C functions at specified times, inter¬ 
vals or with a “hot kQ}/' NEW! 

—Take full advantage of DOS, even from memory 
resident programs. NEW! 

♦FAST DIRECT VIDEO ACCESS 

— All monitors, even EGA 43-line mode. 

♦PRINTER CONTROL 

— Access BIOS print functions. NEW! 

-Control the DOS PRINT utility. NEW! 

♦UTILITIES AND MACROS 

— Take advantage of DOS file structure. 

— Manipulate data types, far & near pointers. NEW! 

— Access any memory areas with fast “peek” and 
“poke” macros. NEW! 


C TOOLS PLUS/S.O supports the Microsoft C Version 5.0 and QuickC 
requires DOS 2.00 or later and is just $129.00. 


:ASYNCH MANAGER™ Version 2.0 IMPROVED! 

C ASYNCH MANAGER is a library of functions designed to help you 
incorporate asynchronous communication capabilities into your 
application programs. Version 2.0 has been rewritten especially for 
Microsoft C Version 5.0 and Borland’s Turbo C. Simultaneous 
buffered input and output to both COM ports at speeds up to 
9600 baud, XON/XOFF protocol, modem con- 
trol and XMODEM file transfer are among *tbe 

the many features supported and me \ 

just $175.00. 


for TELEX NUMBER-338139 

3US 

►to --- 


Blaise computing Inc. has a full line of support 
products for both Pascal and C. Call today for your 
free information packet. 


BLAISE COMPUTING INC. 

2560 Ninth street. Suite 316 Berkeley. CA 94710 (415) 540-5441 
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operating systems and applications ap¬ 
pear that exploit the 80286 and, more 
importantly, the 80386, tlie value of this 
new architecture will become clear. 

The superiority of IBM’s design will 
show through and the other manufac¬ 
turers of 80386-based systems, such as 
Compaq and ALR, may find themselves 
standing embarrassed. As for the com¬ 
plaints of IBM being too conservative— 
this is the very essence the IBM image 
anyway. Besides, compatibility with 
present systems and applications would 


have been lost or they would have 
priced themselves right out of the mar¬ 
ket if any really radical changes in de¬ 
sign or technology had been made. 

The ultimate PC was not and should 
not have been the goal. Long-term 
strategy is key and IBM has chosen a 
course that puts it on solid ground for 
the future while leaving the door open 
for improvement as the industry con¬ 
tinues to develop. Overall, it seems that 
the new PS/2 line is a fairly well con¬ 
ceived and implemented step in PC 


evolution, and I, for one, feel that it 
eventually would be wordi the addi¬ 
tional cost of investment. 

Fredrick L Robinson 
Rochester, NY 

In the sidebar “Physical Specifications” 
of the Micro Channel construction arti¬ 
cle (“An Architecture Redefined,” David 
Methvin, August 1987, p. 58), die defi¬ 
nition of mil is incorrect. A mil is 0.001 
inches, not 0.01 inches. 

On the same page, two more rea¬ 
sons for the +5 volt power pins of the 
edge connector being shorter (if the 
card is inserted or removed with 
power on) are valid. First, when the 
card is inserted, the I/O pins make 
electrical contact with the system board 
first. The pins are then referenced prior 
to power being applied to the card 
when the power pins make contact 
with the system board connector. This 
helps prevent latch-up of CMOS de¬ 
vices. Second, when the card is re¬ 
moved, since the power pins are 
shorter, +5 volts is removed from the 
card first, prior to the I/O pins becom¬ 
ing unreferenced, again helping to pre¬ 
vent latch-up. 

JeffONeil 
ARCO Oil and Gas Company 

Plano, TX 

Thank you for the correction on the 
definition of mil and for providing 
additional details regarding the latch- 
up problem of CMOS devices. 

—DM 

PRACTICALLY SPEAKING 

Although the article “Database Design 
Techniques” by Dave Browning Quly 
1987, p. 112) was an excellent intro¬ 
duction to database design, I disagree 
with his analysis of “pure” versus 
“practical.” “Pure” database design 
must take into account all of die facts 
about the entities that the database re¬ 
flects. What “pure” database design ig¬ 
nores is how those facts will be ac¬ 
cessed. Performance trade-offs are 
taken into account after “pure” design. 

One of die facts about the order 
entry system being designed is that the 
price of an item does not change from 
the time of the order. This fact is re¬ 
flected in the “practical” database, but 
is left out of die “pure” database. As a 
result, the “pure” database is not pure, 
it is simply wrong. I believe that a sim¬ 
ilar look at the Stock Number would 
reveal the same sort of design error in 
the “pure” database design. The transi¬ 
tion from a “pure” to a “practical” 



PC Magazine names PC Tools their EditoYs Choice, 
**There*s no reason to look beyond PC Tools,," 

PC Tools puts together all the popular features of the Norton Utilities* 
with a powerful DOS interface and makes them resident like Sidekick*. 
Lets you execute virtually any DOS command even when you’re using 
another program! 

With PC Tools, you can 

• UNDELETE an accidentally erased file. 

• FORMAT a disk. 

• COPY files. 

• MOVE files and reorganize subdirectories with ease. 

• LOOK at (and even edit) a file. 

• FIND searches a file or disk for a string of bytes or text. 

• PRINT a file (as text or hex and ASCII). 

And much more—all without ever leaving your spreadsheet or 
database manager or word processor! 

Now includes the best features of the MACE^** utilities & FastBack’’^'^! 

•UNFORMAT a hard disk. 

• COMPRESS a hard disk for improved performance. 

• BACKUP and RESTORE a hard disk FAST 

System Requirements: IBM PC, PS/2 or compatible, 256K, uses only 
64K in resident mode. Supports floppy disks, hard disks and 31 / 2 " diste 
(including 1.44 meg diskettes), as well as Lotus/Intel expanded memory. 
PC Tools includes both a 3.5" & 5.25" disk for your convenience! 


To Order: Call 503/244-5782,8-5 

(West Coast time), M-F, with your 
l^l in hand. Or send a check, 
include $3 s/h, $8 overseas. 


Central Point 
Software 

^ jhjrnppn 


$ 39.95 


^INCORPORATED 
9700 SW Capitol Hwy. MOO 
Portland, OR 97219 


also have backup utilities for the IBM, Macintosh, Apple II, Commodore 641128 and Atari ST. 

‘FastBack, Mace. Norton Utilities and Sidekick are registered traderuarks ot Fifth Generation Systems, Paul Mace Software. Peter Norton and Borland International, respectively. 
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WINDOWS FOR DATA" 


The first chowe 
of professional 
C programmers 


“Windows for Data is the best 
programming tool I’ve ever used. 

It’s the most flexible Fve seen. 
Whenever Fve wanted to do something, 
Fve been able to find a way.” 

Steven Weiss, 

Stratford Systems 


Professionals choose our tools because 
they are designed, crafted, and supported 
for professionals. Here at Vermont Creative 
Software, we understand that performance 
and pleasure in programming derive 
from more than a long list of functions. 
Windows for Data provides: 

PROFESSIONAL FLEXIBILITY: 

Our customers repeatedly tell us how 
th^ve used WFD in ways we never imagin¬ 
ed - but which we anticipated by designing 
WFD for unprecedented adaptability. Vir¬ 
tually every capability and feature can be 
modified to meet special needs. \bu will be 
amazed at what you can do with WFD. 

PROFESSIONAL PERFORMANCE: 

Screen output is crisp and fast. Windows, 
menus, and data-entry forms snap up and 
down from the screen. WFD is built upon 
and includes Windows for C, the win¬ 
dowing system rated #1 in speed and 
overall quality in PC Tech Journal (William 
Hunt, July 1985). 

PROFESSIONAL RELIABILITY: 

An unreliable tool is worse than no tool at 
all. VCS products are known in the industry 
for their exceptional reliability. Ask anyone 
who owns one 

PROFESSIONAL DOCUMENTA¬ 
TION: Over 600 pages of documentation 
provide step-by-step explanations for each 
major application, a reference page for each 
function, listings of functions alphabetical¬ 
ly and by usage, and a fully cross-referenced 


index. Extensive tutorials and demonstra¬ 
tion programs assist learning. 

PROFESSIONAL TECHNICAL 
SUPPORT: The same expert program¬ 
mers that develop our products provide 
prompt, knowledgeable technical support. 

PROFESSIONAL PORTABILITY: 
High-performance versions of VCS 
products are available for XENIX, 
UNIX, and VMS, as well as DOS. No 
royalties on end-user applications. 


OUR CHALLENGE AND 
GUARANTEE 

If you have an application where no 
other tool can do the job, try Windows 
for Data. If it doesn’t help you solve 
your problem, RETURN FOR A FULL 
REFUND. YOU MUST BE SATISFIED. 

Ask for FREE DEMO DISKETTE 


Vermont 
Creative 
Software 

21 Elm Ave 

Richford,VT 05476 

Telex: 510-601-4160 VCSOFT 

Tel.: 802-848-7731 

Prices: PCDOS* $395; XENIX, VMS. UNIX Call. 
•PCDOS specify C compiler. 


WINDOWS FOR DAIA 

for DOS, UNIX, VMS... 

The complete windowing data entry, menu, 
and help system that does the hard job 
others can’t — we guarantee it! 

Pop-up data entry windows; field types for 
all C data types, plus decimals, dates, and 
times; auto conversion to and from strings 
for all field types; system and user supplied 
validation functions; range checking; re¬ 
quired, must-fill, and protected fields; free¬ 
form movement; multiple-choice field entry; 
scrollable sub-forms. Branch and nest win¬ 
dows, forms, and menus. 

Complete context-sentitive help system 
with pop-up windows and scrollable text. 

Pop-up, pull-down, scrollable, and Lotus- 
style menus. 

NEW FOR DEBUGGING: Exclusive 
VCS Error Traceback System auto¬ 
matically identifies the location and 
cause of program errors. Eliminates the 
need to code error checks on all function 
calls! VCS Memory Integrity Check¬ 
ing helps catch those hard^to-detect, 
memory-corruption errors. 

NEW FOR ERROR HANDLING: In¬ 
stall your own error handler to be called 
whenever a function detects an error. 

NEW FORM LAYOUT UTILITY sim¬ 
plifies form design. 
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database is in reality a transition from 
an incorrect to a correct database. 

Although his final “practical” data¬ 
base is correct, it is important that de¬ 
signers do a complete “pure” database 
design, before proceeding to the “prac¬ 
tical” database. It is also good to docu¬ 
ment the “pure” database to have a 
correct design as a starting point. 

Robert Stockwell 
Concord, CA 

Mr. StockweWs point seems to be that 
the normalized “pure” database design 
is incorrect because it does not take 
into account how the data is to be 
used. Although the “pure/practical” ter¬ 
minology may have seemed misleading, 
the notion of designing a database that 
is theoretically normalized and then 
modifying it to accommodate practical 
considerations is nothing more than a 
two-step approach to design. Many .^s- 
tems of all kinds are designed in steps, 
starting with drafts of conceptual de¬ 
sign documents and leading through 
refinements until a final detailed de¬ 
sign is produced. The fact that early 
versions are not the same as the final 
version does not make them incorrect, 
merely preliminary. System designers 
must often start with an overly simplis¬ 


tic design and build upon it instead of 
trying to incorporate all possible con¬ 
siderations in a single step. The point 
of the “pure/practical” designs in the 
article was made to demonstrate the 
fundamentals of building a database 
design founded on normalized tables 
and modified to incorporate practical 
considerations. 

—Dave Browning 

ERRATA 

In the article “Detecting Display Sys¬ 
tems” (Programming Practices, July 
1987, p. 174), an error appears in list¬ 
ing 4, DSPYINFO.C. The logic fails to 
detect the presence of a Monochrome 


if (legaflag || (egaflag && ega_mode == 0)) 
/* look for IBM monochrome memory */ 
if (memchk(MDA_SEG,0)) 

++mdaflag; 

if (legaflag || (egaflag && ega_mode == 1)) 
/* look for color/graphics memory */ 
if (memchk(CGA_SEG,0)) 

++cgaflag; 


Display Adapter (MDA) card only if it 
has found an Enhanced Graphics 
Adapter (EGA) in the color mode. It 
also should look for an MDA when no 
EGA card is found, and it should look 


for CGA memory only when no EGA is 
present or when an EGA is found to be 
in monochrome mode. In DSPYINFO.C, 
the lines of code that test for and re¬ 
port whether any monochrome and 
color/graphics memory is found should 
be changed to read as shown in the 
accompanying figure. 

In “A Note from Comdex,” a sidebar 
to the August 1987 Directions column 
(Will Fastie, p. 9), the name of the 
accounting package from Q. W. Page 
Associates should read NewViews. PC 
Tech Journal regrets the errors. IminiiMii^l 


COMMENT AT WILL 

All letters to the editor should be 
directed to Editor, PC Tech Journal, 
Suite 800, 10480 Little Patuxent Park¬ 
way, Columbia, MD 21044. Corre¬ 
spondence also can be submitted 
over MCI Mail to PCTECH. 

Although PC Tech Journal can¬ 
not publish all letters received, 
every effort is made to answer as 
many as possible. Please keep letters 
brief and to the point, and include 
name, mailing address, and tele¬ 
phone number; when a letter is 
lengthy, a diskette is appreciated. 






AUTOCAD 
m VERSACAD 
■ CADVANCE 
m DATACAD 
. ■ MEGACADD 

\ m CCADD 


PCAD §, - 

GENERIC CAD_- 

PRODESIGN II 
DYNAPERSPECTIVE 
XEROX VENTURA PUBLISHER 
ALDUS PAGE MAKER 
m WINDOWS 
■ GEM 


Professional CAD quaHty. 

800x600x16 color sharp, bright Non- 
Interfaced displaY. 

1024x1024x16 color virtud drawing 
memory. 

Real instant HARDWARE SCROLL PAN AND 
ZOOM 

Dlspkjy list processing from extended 
memory option. 

Fast 18 million pixels/second drawing 
speed 

Single slat board 
Cursor Zoom 2x2 or 3x3. 

One or two monitor system. 

Con coexist with any PGA EGA CGA 
MDA adopter for one monitor system 
option 

Recommended with NEC/SONY or any 
other Muttlsync. 

1 year warranty. 


D 1024x768x16 color sharp birght Non- 
Interlaced display 

D 960x720x16 color sharp, beautiful Non- 
Interlaced display 

D 1200x900x16 color vitual drawing 
memory. 

D Instant Dynamic Scroll. Pan and Zoom 
D Display list processing from extended 
memory option 

D Fast 28 million pixels/second drawing 
speed 

D Single slot board 
D One or two monitor system 
D Con co-exist with any EGA PGA adapter 
to provide one monitor system option 
D Recommended with NEW NEC Multisyncs: 
15' NEC Multisync Plus (960x720) 

19" NEC Multisync XL (1024x768) 

D 1 year warranty. 

k’’ 


Circle No. 226 for end-user, No. 227 for re-seller 


THE 

FASTEST, 

MOST POWERFUL 
& AFFORDABLE 
SOLUTION FOR A 
MULTISYNC CAD 
'“^''‘"'TATION. 


□ 

□ 


Qcg 


Personal Computer 
Graphics Corporation 


The Ultimate in Graphics Technology 
5819 Uplander Way, Culver City. Calif. 90230 
Tel. (213)216-0055 


□ 

□ 

□ 


□ 

□ 


□ 

□ 

□ 


Easily upgrades any regular EGA board 
from 640x350 to 800x512x16 color sharp. 
Nan-Interloced display. 

Easily upgrades any regular EGA board 
from 640x350 to 720x540x16 color. 
Upgrades any regular EGA board to new 
640x480x16 color IBM VGA standard. 
Connects to feature connector of any 
256k EGA board like. VEGA Delux. 
QuadSync. Paradise. Tecmar. BOCA or 
most other generic EGA boards 
Does not take any SLOT. 

Includes drivers tor AutoCAD. XEROX 
Ventura Publisher. GEM. WINDOWS. 
VersaCAD. CADVANCE^ 

AutomaticaBy switches from High 
resolution to normal EGA and vice versa. 
Requires NEC/SONY or any other 
compatible Multisync monitor 
1 year warranty. 


The ultimate EGA card. 

800x600x16 color sharp, bright Non- 
Intertocea display 
640x480x16 color (VGA mode) Non- 
Interlaced display 
16 colors from a palette of 64 
Built in EGA CGA MDA and Hercules 
compatible mode ensures compatibility 
Ith any software. 

Display list processing from extended 
memory option 
Single short slot board. 

One monitor system 

Analog option to work with most IS’-IR" 

Analog Monitors 

Recommended with NEC/SONY or any 
other Multisync. 

1 year warranty 


□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 


TO GET MORE 
INFORMATION CALL: 
PCG AT 213-216-0055 
OR 

800-255-9893, 

FOR THE NAME OF THE 
PHOTON DEALER 
NEAR YOU. 






















































MAKE NO MISTAKE... 

‘7 made the mistake recently of using another mail order 
house and got bad service and old versions. Never Again.” 

William S. Gaut 
Research Alternatives 


We're Programmer's Connection, your 
best one-stop source for quality pro¬ 
grammer's development tools for IBM 
personal computers and compatibles. 
Here are some important facts you 
should know about us and other dealers 
in our industry. 

FREE Shipping. Shipping to U.S. cus¬ 
tomers is FREE via UPS Ground. If you 
want your order shipped via an express 
service, well only charge you the shipping 
carrier's standard rate with no special 
fees. Some dealers charge extra for ship¬ 
ping and then add rush charges for 
shipping via express services. Others may 
advertise “free” shipping but make up for 
it by charging extra handling fees. 

Credit Cards. We'll charge your credit 
card only when we actually ship your order. 
Some dealers would charge your credit 
card at the time you place your order. 
This could leave you waiting for your ship¬ 
ment for weeks or months while they use 
your money interest-free. 

Discounts. We discount all software prod¬ 
ucts—even special order items. Evei^ 
product in our advertised price list is 
shown with its list price and discounted 
price. We want you to know exactly how 
much you'll save on every product. We 
don't try to fool you by discounting some 
products and charging full retail for 
others. 

FREE Buyer's Guide. Our new, 84-page 
Comprehensive Buyer's Guide & Catalog 
is the most extensive in the industry. It 
helps you find the best tools for the 
job by providing complete, functional 
descriptions for all of the software prod¬ 
ucts in our regular product line. 


Consistent Prices. We extend the same 
current prices to every customer regard¬ 
less of where they see our ad. Some dealers 
vary prices in different ads and then ask 
you to mention which one you saw. This 
technique allows them to charge you the 
highest prices possible. 

No Hidden Charges. The discount prices 
you see on the next two pages are all you 
pay. We don't charge extra for UPS Ground 
shipping, credit cards, COD orders, pur¬ 
chase orders, sales tax (except Ohio) or 
special handling (except for non-Canadian 
international orders). 

Guarantees. We offer FREE 30-day no- 
risk return guarantees and 30-day evalua¬ 
tion periods on most of our products. 
Some dealers have no return options while 
others often charge restocking fees of 15% 
or more. 

Quality Products. Our product line con¬ 
sists of hundreds of high quality software 
development tools specifically for IBM 
Personal Computers and compatibles. 
While some dealers try to carry every 
software product ever written, we carry 
only those that meet our very high stan¬ 
dards for quality and value. 

Latest Versions. The products we carry 
are the latest versions and come with 
the same manufacturer's technical support 
as if buying direct. While some dealers 
may participate in the software gray mar¬ 
ket, we're authorized to sell every product 
we carry. 

Large Inventory. We have one of the 
largest inventories of programmer's 
development products in the industry. 
Most orders are shipped within 24 hours. 
And if we don’t have a product in stock, 
we'll get it for you fast. 


Meticulous Packaging. We'll give your 
shipment the extra protection needed to 
reach you in the best possible condition. 
First we’ll protect your products from 
moisture by wrapping them in plastic. 
Then we'll insulate your box with high 
quality bubble-wrapping instead of the 
messy styrofoam chips that many other 
dealers use. Finally, we'll double-tape 
your box for extra strength. 

Independence. Since we're not directly 
affiliated with any software publisher or 
developer, we can give you sound, unbiased 
advice. Unlike some dealers who have a 
special interest in promoting only certain 
products, we'll give you an objective look 
at the products we carry. 

Noncommissioned Staff. Our courteous 
sales staff is always ready to help you. 
And if you aren't sure about your needs, 
our knowledgeable technical staff can give 
you sound, objective advice. Because they 
are noncommissioned, you won't be pres¬ 
sured into making a purchase. 


As you can see, we're different from the 
other dealers in our industry. Our cus¬ 
tomers keep coming back because we 
consistently provide the highest quality 
service and the lowest prices. So call 
us today and experience these differ¬ 
ences for yourself. 


Tlirn the page for our product list and 
ordering information. 
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ai - expert: systems List Ours 

by Programs in Motion . 495 399 

EXSYS Development Software by EXSYS . 395 309 

EXSYS Runtime System. 600 469 

by Information Builders . New 685 569 

Logic-Line Series AH varieties by Thunderstone . CALL CALL 

ai - lisp language 

GCLISP Golden Common USP by Gold Hill . 495 CALL 

GCLISP 286 Developer by Gold Hill . 1190 CALL 

Microsoft LISP Common USP . 250 149 

QNIAL Combines USP & API by NIAL Systems . CALL CALL 

Sapiens MAKE & V8. New 439 379 

Sapiens MAKE. New 179 155 

Sapiens yS Virtual Memory Manager . New 300 265 

SXai Sapphire l\SP Compiler by Sapiens . New 495 429 

TransLISP PLUS from Solution Systems . 195 125 

ai - Prolog language 

Arity Combination Package . 1095 979 

Expert System Development Pkg. 295 229 

File Interchange Toolkit. 50 44 

PRDLDG Compiler & Interpreter. 650 569 

Screen Design Toolkit. 50 44 

SQL Development Package . 295 229 

Arity PRDLDG Interpreter. 295 229 

Arity Standard Prolog . 95 77 

LPA microPRDLDG >1//I's/zer/M. CALL CALL 

MPRDLDG Language Primer . 50 45 

MPROIOG PSm by LOGICWARE . 495 395 

MPHOLQG PbSO w/Pnmer by LOGICWABE . 220 175 

Turbo PRDLDG by Borland Inti . 100 64 

Turbo PRDLDG Toolbox . 100 64 

ai - Smalltalk language 

Smalltalk/V. 100 84 

EGA/VGA Color Option. 50 45 

Goodies Diskette. 50 45 

Smalltalk/Comm. 50 45 

ai - texas instruments 

kxhorisx Decision Tree Software . 595 519 

PC Scheme Lisp . 95 84 

Personal Consultant Easy. 495 435 

Personal Consultant Image. 495 435 

Personal Consultant Online . 995 869 

Personal Consultant Plus. 2950 2589 

Personal Consultant Runtime. 95 84 

ada language 

MayanXape GSA-Validated by Meridian Software ... 795 735 

AdaVantage Utility Packages. New 50 47 

DOS Environment Package . New 50 47 

Sann%/t<Gt< G Pah by R&R Software . 95 84 

Janus/ADA D Pak by R&R Software . 1250 1059 

Janus/ADA ED Pak by R&R Software . 395 349 

apl language 

API*PIUS PC by STSC . 595 424 

APL'PLUS PC Spreadsheet Mgr by STSC . 195 139 

APL'PLUS PC Tools Vol 1 by STSC . 295 199 

APL'PLUS PC Tools Vol 2 by STSC . 85 58 

APL‘PLUS PS/2 A/. New 595 424 

ATLAS'GRAPHICS A/. 450 329 

Financial/Statistical Library 275 189 

Pocket APL A/57SC. 95 69 

STATGRAPHICS6/5r5£. 895 649 

assembly language 

386 ASM/LINK Cross Asm byPhar Lap . 495 389 

8088 Assembler w/Z-BD Translator by 25DD AD .... 100 89 

ASMLIB Function Library by BC Assoc . 149 125 

asmTPll B-Tree Dev System by BC Assoc . 395 329 

Cross Assemblers Various by 25DD AD . CALL CALL 

EZASM by C Source . New 70 59 

Microsoft Macro Assembler. New Version 150 93 

Tethe Gehnppex by Speedware . New 89 79 

Turbo Editasm 99 84 

Visible Computer; 8088 by Software Masters . 80 64 

basic language 

87 Software Pak by Hauppauge . 180 149 

db/Lib for DuickBASIC by AJS Publishing . New 139 119 

PinaWyi by Komputerwerk . 99 85 

mew 1 by Micro Help . 69 55 

Microsoft QuickBASIC.... $20 Rebate Until 10/15 99 63 

GGata Relational Database by Crescent . 89 79 

Quick-Tools A/. 130 109 

GmeVPah by Crescent Software . 69 59 

Scientific Subroutine Library Ay 125 99 

Gx^xaan GznipXnx by Software Bottling . 125 91 

Gxa>i-Wa% by MicroHelp . 69 55 

True Basic w//7i//7-f//7;e. Special Price 200 99 

True Basic. 100 79 

Run-time Module. 100 79 

Various Utilities . 50 41 

Turbo BASIC Compiler Ay i&o//a/7A//7//. 100 64 

blaise products 

ASYNCH MANAGER Specify C or Pascal . 175 135 

C TOOLS PLUS/5.0. New Version 129 99 

}fia>iP\a>iax Super Batch Program . New 50 45 

UGWIIGGIS for Datalight C . 100 65 

PASCAL TOOLS . 125 95 

PASCAL TOOLS 2 . 100 79 

PASCAL TOOLS & TOOLS 2. 175 135 

RUNOFF Text Formatter . 50 45 

TURBO ASYNCH PLUS. 100 79 

TURBO C TOOLS . 129 99 

TURBO POWER TOOLS PLUS. 100 79 

VIEW MANAGER Specify C or Pascal . 275 199 

borland products 

Equation Solver . 167 105 

Reflex; The Analyst. 195 128 

Sidekick . 85 57 

Superkey. 100 64 


Turbo Basic Compiler. 100 64 

Turbo Basic Database Toolbox. New 100 64 

Turbo Basic Editor Toolbox . New 100 64 

Turbo Basic Telecom Toolbox. New 100 64 

Turbo C Compiler (Call for support products) . 100 64 

Turbo Lightning and Word Wizard. 150 94 

Turbo Lightning. 100 64 

Turbo Lightning Word Wizard. 70 47 

Turbo Pascal and Tutor. 125 85 

Turbo Pascal. 100 64 

Turbo Pascal Tutor. 40 24 

Turbo Pascal Database Toolbox. 70 41 

Turbo Pascal Editor Toolbox. 70 41 

Turbo Pascal Gameworks Toolbox. 70 41 

Turbo Pascal Graphix Toolbox. 70 41 

Turbo Pascal Jumbo Pack. 300 219 

Turbo Pascal Numerical Methods Toolbox. 100 64 

Turbo Prolog Compiler. 100 64 

Turbo Prolog Toolbox. 100 64 

c compilers 

C^GPIGG by Computer Innovations . 497 375 

DeSmet C w/Debugger & Large case . 209 184 

DeSmet C w/Debugger only . 159 138 

Eco-C Complete System by Ecosoft . 140 119 

Lattice C Compiler vers. 3.2 from Lattice . 500 265 

Mark Williams Let's C w/csd. 75 54 

Microsoft C Compiler w/CodeView ... .New version 450 269 

Microsoft QuickC Compiler. New 99 63 

GjfXimnxn-C by Datalight . 139 95 

Turbo C Compiler Ay 5o/-/a/7A. 100 64 

Uniware 68000/10/20 Cross Compiler Ay 5/75 .... 995 829 

c interpreters 

C-terp Ay GimpeL Specify compiler _ New Version 300 219 

C Trainer with Book by Catalytix . 122 87 

\nsXanx C by Rational Systems . New Version 500 369 

Introducing C by Computer Innovations . 125 99 

Pm/C by Age of Reason . 120 69 

Run/C Professional Aya/fleaso/? . 250 145 

c Utilities 

Blackstar C Library Ay Sterling Castle . New 99 78 

C++ Ay Guidelines w/version 1.1 kernel . 195 172 

c-tree & r-tree Combo byFairCom . 650 519 

t-Xxaa ISAM File Manager . 395 315 

x-Xxaa Report Generator . 295 239 

Csharp Realtime Toolkit Ay 5yafa/aa^a//A. New 600 539 

Curses Window Dev Pkg by Aspen Scientific .. New 119 105 

dBx dBASE to C Translator by Desktop A! . 350 299 

with Source Code . New 550 419 

Flash-up Windows Ay Software Bottling . 90 78 

Graphic Color version by Sci Endeavors . 350 274 

GRAFLIB Ay5a7Aaao/r. 175 159 

WklG Graphics by Media Cybernetics . 300 205 

HALO Development Pkg/a/-. 595 389 

The HAMMER Ay f7£5SyaYaa75. 195 129 

PMiP.\. Forms Management by RoundhiH . 295 215 

PANEL/TC for Turbo C by RoundhiH . New 129 95 

PANEL Plus Ay ^aaaAA///. 495 395 

PC Lint Ay ^//77/7e/5a/ifwa/-e. 139 99 

PHACT from UniPress . New 249 229 

PLDTHP Ay Sutrasoft . 175 159 

RTC PLUS Fortran to C by Cobalt Blue . 450 399 

Scientific Subroutine Library Ay £aar/aaa. 175 135 

TE Text Editor saaAce Ay 5aA5yarea7a. New 95 85 

Waxx\\x\ C by Creative Programming . 225 158 

VC Screen Forms Designer . 100 79 

Iview by Data Mgmt Consultants . 245 139 

cobol language 

COBDLspll Ay£/em. 395 329 

FPLIB for Realia CDBDL by BC Associates . 149 129 

Micro Focus COBOL See Micro Focus Section 
Microsoft COBOL See Microsoft Section 

PCGT by Pro-Code . New 995 895 

Realia COBOL with RealMENU. New Version 1145 899 

Realia COBOL. New Version 995 783 

RealCICS. 995 783 

PWCGGGV by Ryan-McFarland . 950 CALL 

RM/COBOL85 Ay/?yaa-Afc£ar/aaA. 1250 CALL 

RM/NET+5Ay/?yaa-Afc£aA/aaA. New 300 CALL 

RM/Screens. New 395 CALL 

SCREENIO Ay/VaAcaa?. 400 379 

screenplay for CDBDL by Flexus . 175 129 

CSS products 

Combo Package Ay Custom Software Systems . 199 175 

PC/SPELL Spelling Checker . 49 45 

PC/IGGIG UNIX-like Utilities . 49 45 

PC/VI vi Editor . 149 99 

debuggers Si profilers 

386 DEBUG r^aw Z7aAa^^e/'Ay £AaAZa^. 195 129 

Advanced Trace-86 Ay Morgan Computing . 175 115 

Codesmith-86 Ay IZ/saa/Zl^a. 145 98 

DSD87 Ay Soft Advances . 125 79 

MiniProbe Ay/lZraa. 395 369 

Periscope I with Board by Periscope . 345 275 

Periscope II with NMI Breakout Switch . 175 139 

Periscope ll-X 5a^ivara aa/y. 145 105 

Periscope III A Af/Z/vars/aa. 995 795 

Periscope III/Z7Af///vaAs/aa. 1095 899 

The PROFILER with Source CodebyDWB . 125 89 

TURBOsmith Source debugger for Turbo Pascal . 69 59 

The WATCHER Profiler by Stony Brook . 60 51 

disk utilities 

Back-lt Ay ^a/a//a Sys/aa?s . 100 89 

Disk Optimizer Ay Softlogic Systems . 60 55 

Disk Technician Ay £///aa 5a/aZ/aas. New 100 89 

FASTBACK Ay 5th Generation Systems . 179 129 

Vcache Ay Golden Bow Systems . New 50 47 

Vopt Ay Golden Bow Systems . New 50 47 

Vfeature Ay Golden Bow Systems . New 80 74 

Vfeature Deluxe Ay ffa/(/aa5aw5ysraa7s. New 120 111 

XenoCopy-PC Ay/aaaSa/f. 80 69 


dos utilities 


Advanced Norton Utilities. 150 99 

Command Plus Ay ESP Software . 80 69 

FANSI-CONSOLEAy//aAsayAf/aa. 75 62 

}Aaze\MM\es Paul Mace Software . New 99 89 

MicroHelp Utility Ay Af/aAa//a//7. 59 49 

Norton Commander Ay ^aZaA^arraa. 75 55 

Norton Utilities Ay/’aZa/'/Va/raa. 100 59 

GVM. Shell Language by Software Factory . 99 89 

Q-DOS II Ay Gazelle Systems . 70 59 

laskv\e\N by Sunny Hill Software . 80 55 

essential products 

C Utility Library. 185 119 

Essential Comm Library with Debugger . 250 189 

Essential Comm Library 5aAr*vaAa ^a/y. 185 125 

Breakout Debugger Only Any language . 125 89 

Essential Graphics. 250 183 

forth language 

CIGPTP Native Code Compiler by LM! . 300 229 

FORTH/83 Metacompiler Specify Target . 750 599 

PC/FORTH by Laboratory Microsystems . 150 109 

?C/EGP1P-^ by Laboratory Microsystems . 250 199 

Programmer's Package If 1 by LM! . New 250 199 

Programmer's Package #2 Ay ZAZ/. New 350 279 

Programmer's Package #3 Ay Z4//. New 500 399 

UR/FORTH Also Available for DS/2 byLM! . 350 279 

UR/FORTH Libraries. 500 395 

fortran language 

50 MORE; FORTRAN Ay £ee/'/ew5c/ear///c. 125 95 

ACSTmtGex'xes by Alpha Computer Service . 495 389 

AUTOMATED PR0GRAMMERAy/r^/r;1araa7a/eAA/ew 250 183 

Essential Graphics Ay £ssear/a/So/fw3Ae . 250 183 

Hx-WmAs by Alpha Computer Service . 90 69 

?Qx\\h-?\\i% by Alpha Computer Service . 70 44 

fOPn\B by Sutrasoft . 125 109 

FORTRAN Addendum Ay/a7/7a/sa£a^/’. 95 85 

FORTRAN Addenda by Impulse Engr . 165 138 

GPMUB by Sutrasoft . 175 159 

HALO Graphics by Media Cybernetics . 300 205 

I/O PRO w/No Limit Library Ay Af££. 250 219 

Microcompatibles Combo Package. 240 215 

Grafmatic. 135 117 

Plotmatic. 135 117 

Microsoft FORTRAN w/CodeView . 450 269 

No Limit Library Ay MEF Environmental . 129 109 

Numerical Analyst Ay AMffZ/S. 295 249 

PANEL Ay RoundhiH Computer Systems . 295 215 

PLDTHP Ay Sutrasoft . 175 159 

RM/FORTRAN by Ryan-McFarland.... New Version 595 CALL 

RTC PLUS Fortran to C by Cobalt Blue . 450 399 

Scientific Subroutine Lib Ay 175 135 

SXa'({%x\c\ax\ by Alpha Computer Service . 295 235 

STATLIB.GL; Ay£ee//ess. New Version 295 239 

STATLIB.TSF: Ay £ee/’/m. New Version 295 239 

Bxx\x\^'s&T\[\x\^% by Alpha Computer Service . 70 45 

greenleaf products 

Greenleaf C Sampler for Turbo C & OuickC .... New 95 69 

Greenleaf Comm Library . 185 125 

Greenleaf Data Windows Library. 225 155 

with Source Code . 395 249 

Greenleaf Functions. 185 125 

help utilities 

HELP/Control AyAfZZS. 125 99 

On-line Help Aro/77 Z7/;r-7acA. 149 99 

SoftScreen/HELP AyZ7/a/ecZ/c5ysZe/77s. 195 149 

lattice products 

VaxXxce C Cxixx\if\\ex ver 3.2 from Lattice . 500 265 

with Library Source Code . 900 495 

C Cross Reference Generator. 50 37 

with Source Code . 200 139 

C-Food Smorgasbord Function Library . 150 95 

with Source Code . 300 179 

C-Sprite Source Level Debugger . 175 119 

Curses Screen Manager . 125 85 

with Source Code . 250 169 

dBC Specify dBC H or dBC HI . 250 169 

with Source Code . 500 356 

dBC III Plus. 750 594 

with Source Code . 1500 1184 

LMK Make Facility . 195 138 

RPG II Combo AH three items below . 1100 875 

RPG II Compiler No Royalties . 750 625 

SEU Source Entry Utility . 250 199 

Sort/Merge. 250 199 

Screen Design Aid Utili^ for RPG H . 350 309 

Bex:ixeXG\%V File Encryption Utility . 120 88 

S\Aela\}x Resident Communications . 120 88 

SSP/9C Scientific Subroutine Library . 350 269 

Text Management Utilities .. .. 120 88 

lxiyN\eviloxi\5a%VeX Function Library . 250 178 

with Source Code . 500 356 

metagraphics products 

IxqXxxmHGG^/CforDatalightC . 95 79 

FontWINDOW. 95 79 

FontWINDDW/PLUS. 275 229 

MetaWINDDW No Royalties . 195 159 

MetaWINDOW/PLUS. 275 229 

TurboWINDDW/C for Turbo C . 95 79 

TurboWINDDW/Pascal/a/-7A/Ao£’asca/. 95 79 

micro focus products 

Micro Focus Level II CDBDL w/Animator . 495 395 

Level II CDBDL. 349 279 

Level II Animator. 195 155 

Micro Focus Level II COBDL/ET for UNIX. CALL CALL 

Micro Focus Personal CDBDL. 149 119 

Micro Focus Professional CDBDL. 2000 1595 

Micro Focus VS CDBDL/XENIX . 1495 1195 

Micro Focus Support Products; 

CGBGUXG Ad hoc Report Writer . 495 395 
































































































































































































































































































FORMS-2 . 295 235 

SOURCEWRITER. 995 795 

microport products 

386 Unlimited License Kit. 249 209 

AT Unlimited License Kit. 249 209 

D0SMerge286 Run DOS and UNIX together . 149 125 

D0SMerge386 Run DOS and UNIX together . CALL CALL 

System V/386 Combination. 799 699 

386 Runtime System. 199 169 

386 Software Development System. 499 429 

Text Preparation System. 199 169 

System V/AT Combination. 549 465 

AT Runtime System. 199 169 

AT Software Development System. 249 209 

Text Preparation System. 199 169 

microsoft products 

Microsoft BASIC Compiler/rrA/f/V/AT. 695 419 

Microsoft BASIC Interpreter for XENIX . 350 209 

Microsoft C Compiler w/Cor/el^/fiw.... A'ew I'ers/o/? 450 269 

Microsoft COBOL Compiler with COBOL Tools . 700 429 

for XENIX . 995 609 

Microsoft FORTRAN Optimizing Compiler/CodeView 450 269 

Microsoft FORTRAN for XENIX . 695 419 

Microsoft Learning DOS . 50 36 

Microsoft LISP Co/TT/wo/; Z/5!P. 250 149 

Microsoft MACH 10 with Mouse & Windows . 549 369 

Microsoh MACH Board only . 399 279 

Microsoft Macro Assembler. New Version 150 93 

Microsoft MousePS/2 . New 175 114 

Microsoft Mouse Bus Version . 175 114 

Microsoft Mouse Serial Version . 195 124 

Microsoft muMath Includes muSIMP . 300 179 

Microsoft Pascal Compiler. 300 179 

for XENIX . 695 419 

Microsoft QuickBASIC_ $20 Rebate Until 10/15 99 63 

Microsoft QuickC. New 99 63 

Microsoft Sort. 195 125 

Microsoft Windows. 99 63 

Microsoft Windows Development Kit. 500 299 

Microsoft Word. 450 269 

mks products 

MKS AWK Includes Book Offer until 10/30 ...New 75 65 

MKS Toolkit with MKSV! Editor . 139 114 

msy\ Editor by MKS . New 75 65 

modula>S language 

EXE2LN K MASM Interface by PM! . 49 45 

LOGITECH Modula-2 Development System_ New 249 199 

Modula-2 Compiler Pack. New 99 79 

Modula-2 Toolkit. New 169 139 

LOGITECH Modula-2 ROM Pkg 8. X RT Debugger 299 239 

LOGITECH Modula-2 Window Pkg. 49 39 

Macro preprocessor by PM! . 89 79 

ModBaseA/PM. 89 79 

ModGraph by TEONA . New 50 45 

Repertoire A/P/W. 89 75 

Science & Engrg Tools by Quinn-Curtis . 75 67 

Universal Graphics Library by Quinn-Curtis . 150 119 

mouse products 

LOGIMOUSE BUS with PLUS Pkg by LOGITECH .... 119 98 

with PLUS & PC Paintbrush . 149 119 

with PLUS & CAD Software . 189 153 

with PLUS & CAD & Paint . 219 179 

with First Publisher . New CALL CALL 

LOGIMOUSE C7 with PLUS Pkg. Specify Connector 119 98 

with PLUS & PC Paintbrush . 149 119 

with PLUS & CAD Software . 189 153 

with PLUS & CAD & Paint . 219 179 

with First Publisher . New CALL CALL 

Microsoft Mouse See Microsoft Section 

Other languages 

by Whitewater Group . 495 419 

ZZSmmS Single-User by MGIobal . 60 50 

CCS MUMPS Single-User Multi-Tasking . 150 129 

Multi-User . 450 359 

by Marshal Language Systems . 189 165 

Pascal-2 by Oregon Software . 395 325 

?ex%xix\d\?i')kX by Mansfield Software . 125 99 

SN0B0L4+A/fay5/7aw. 95 80 

Other products 

Zax\iXix\Zxi^>l by Meridian Technology . New 195 159 

Dan Bricklin's Demo Pgm by Software Garden . 75 57 

Dan Bricklin's Demo Tutorial. 50 45 

HsXHx^axA by Mark Williams . 70 59 

Instant Replay by Nostradamus . 150 CALL 

MicroTEX Typesetting from Addison-Wesley . 295 CALL 

HeX-ToxAs by BC Associates . 149 129 

Norton Guides 5/;ec///Zaa^i/a^e. New 100 75 

Z?T-lex:\\SxixX by Opt-Tech Data Proc . 149 99 

PC/TOOLS by Custom Software . 49 45 

Screen Machine A/Af/icra/Za//;. 79 59 

Su^ex^oxX by Lifestyle . New 139 119 

phoenix products 

Pasm86 Macro Assembler version 2.0 . 195 108 

Pdisk Hard Disk & Backup Utility . 145 99 

Pfantasy Pac Phoenix Combo . 995 595 

Pfinish Execution Profiler . 395 209 

Symbolic Debugger . 395 209 

PforCe Specify C Compiler . 395 209 

PforCe++ Specify C Compiler and £*++. 395 209 

Plink86plus Overlay Linker . 495 275 

?xx\a\nex Make Utility . 125 78 

Pmate Macro Text Editor . 195 108 

Pxe-Z Lint Utility . 295 154 

?Xe\ Binary File Transfer Program . 195 108 

polytron products 

PolyBoost The Software Accelerator . 80 64 

PolyDesk III. 99 72 

PolyDesk III Archivist . 50 42 


PolyDesk III Cryptographer. 50 42 

PolyDesk III Talk. 70 52 

Po\yUbxax\axk Library Manager . 99 89 

PolyLibrarian II Library Manager . 149 129 

PolyMake UNIX-like Make Facility . 149 129 

PolyShell. 149 129 

Polytron C Beautifier. 50 45 

PolyXREF Complete Cross Ref Utility . 219 185 

PxAyiY/RE.? One language only . 129 109 

P'dZSZxix^xxxaXe Version Control System . 395 329 

PVCS Personal. 149 129 

program mgmt utilities 

Interactive EASYFLDW Ay//aveaZrae. 150 125 

PrintO by Software Directions . 89 84 

Quilt Computing Combo Package. 250 199 

QMake Program Rebuild Utility . 99 79 

SPfAS Software Revision Mgmt System . 185 159 

Sovixce PxmX by Aldebaran Labs . 97 75 

TLIB Version Control System by Burton . 100 89 

Tree Diagrammer AyA/r/aAaraaZaAa. 77 67 

raima products 

Single-User Query Utility . 195 129 

Single-User with Source Code . 495 389 

Multi-User . 495 389 

Multi-User with Source Code . 990 699 

AmSlfx Single-User DBMS . 195 129 

Single-User with Source Code . 495 389 

Multi-User .. 495 389 

Multi-User with Source Code . 990 699 

SCO products 

Complete XENIX System by SCO . 1295 994 

Development System. 595 499 

Operating System 5’/;ac//y AT a/-A7. 595 499 

Text Processing Package. 195 144 

IvabySCO . 595 449 

SZZ?xxi\e%%\xix\a\1-2-3 Workalike for XENIX . 795 595 

SCO XENIX-NET . 595 495 

XENIX System V 386 Ay . New CALL CALL 

softcraft products 

Btrieve ISAM Mgr with No Royalties . 245 184 

Xtrieve Query Utility . 245 184 

Report Option ZorAirr/ava. 145 99 

^Xx\eve/H for Networks . 595 454 

Xtrieve/N. 595 454 

Report Option/N/A/-A/r/ava/yV. 345 269 

text editors 

Brief & dBrief Combo Zraa? 5a/(/Z/aa 5 y 5 /a/aa. 275 CALL 

Brief. 195 CALL 

dBrief Customizes Brief for dBASE III . 95 CALL 

de Ay David Livshin .. ! . New 75 65 

Epsilon Emacs-like editor by Lugaru . 195 147 

by Mansfield Software . 125 98 

Ihxzxo/^?^ by Phaser Systems . 175 139 

Microsoft Word. 450 269 

PC/VI Ay Custom Software Systems . 149 99 

SPF/PC Ay Command Technology Corp . CALL CALL 

Vedit Plus Ay CompuView . 185 128 

turbo pascal utilities 

kUZl. Interpreter by Software Channels . 95 66 

DOS/BIOS 81 Mouse Tools by Quinn-Curtis . 75 67 

Flash-up Windows Ay Software Bottling . 90 78 

MACH 2 for Turbo Pascal by Micro Help . 69 55 

MetraByte D/A Tools Ay Quinn-Curtis . 100 89 

Science & Engrg Tools Ay Quinn-Curtis . 75 67 

Screen Sculptor Ay 5oZfivara 5oyrAa^. 125 91 

Speed Screen Ay Software Bottling . 35 32 

System Builder Ay/faya/zl/wawaa. 150 129 

IMPEXZ?aaryZ///7/7y. 100 89 

Report Builder. 130 115 

IZebuqPUkS by TurboPower Software . 60 49 

IxxxaxV by Tangent Systems . New 80 69 

Turbo EXTENDER Ay 7[/rAoZ’awaA5o/7waAa. 85 64 

Turbo OPTIMIZER Ay TurboPower . 75 65 

with Source Code . 125 98 

Turbo Professional Ay Saafly/////. 70 45 

JuxhxxHMQ from IMSI . 129 98 

TurboPower Utilities Ay Ti/rAaPawar. 95 78 

JuxboPeX by Gracon Services . 50 35 

TURBOsmith 5oarca Z7aAa^^a/-Ay k7saa//l^a. 69 59 

Universal Graphics Library Ay Z7a/aa-y7a/r/a. 150 119 

wendin products 

Operating System Toolbox. 99 79 

PCNX Qperating system . 99 79 

PCVMS Similar to VAX/VMS . 99 79 

^exx<ii\x\-[\ZS Multitasking DQS . 99 85 

Wendin-DOS Application Developer’s Kit. New 99 85 

XTC Text Editor w/Pascal source . 99 75 

xenix/unix products 

Btrieve ISAM File Mgr by SoftCraft . 595 454 

C-terp Ay GimpeL Specify compiler . 498 379 

c-Xxe% ISAM Mgr by FaitOom . 395 315 

dBx with Library Source by Desktop A! . 550 419 

Zesx\H\evi from Quarterdeck . New 100 85 

l^iPiZlZK! SXMll by American Mgmt Systems New 349 295 

DOSIX Console Version by Data Basics . 399 349 

DOSIX User Version by Data Basics . 199 179 

Micro Focus Products See Micro Focus Section 
Microport Products See Microport Section 
Microsoft Products See Microsoft Section 

by RoundhiH Computer Systems . 795 535 

REAL-TOOLS Binary Version byPCT . 149 89 

Library Source Version . 399 289 

Complete Source Version . 999 729 

RM/COBOL Ay Ryan-McFarland . 1250 CALL 

m/FOmPMbyRyan-McFarland . 750 CALL 

SCO Products See SCD Section 


Call or write for our FREE Comprehensive Buyers Guide 
Terms subject to change. 

®Copyright 1987 Programmer's Connection Incorporated. 

CIRCLE NO. 175 ON READER SERVICE CARD 


LOWEST PRICES 

Due to printing lead times, some of our current 
prices may differ from those shown here. Call for 
latest pricing. 

FREE SHIPPING 

Orders within the USA (including Alaska & Hawaii) 
are shipped FREE via UPS. Express shipping is 
available at the shipping carrier's standard rate 
with no rush fees or handling charges. To avoid 
delays when ordering by mail, please call first to 
determine the exact cost of express shipping. 
CREDIT CARDS 

VISA and MasterCard are accepted at no extra 
cost. Your card is charged when your order is 
shipped. Mail orders please include credit card 
expiration date and authorized signature. 

CODs AND POs 

CODs and Purchase Orders are accepted at no 
extra cost. No personal checks are accepted on 
COD orders. POs with net 30-day terms (with initial 
minimum order of $ 100) are available to qualified 
US accounts only. 

SALES TAX 

Orders outside of Ohio are not charged state sales 
tax. Ohio customers please add 6% Ohio tax or 
provide proof of tax-exemption. 

INTERNATIONAL ORDERS 
Shipping charges for International and Canadian 
orders are based on the shipping carrier's standard 
rate. Since rates vary between carriers, please call 
or write for the exact cost. International orders 
(except Canada), please include an additional $10 
for export preparation. All payments must be made 
with US funds drawn on a US bank. Please include 
yourtelephone numberwhen ordering by mail. Due 
to government regulations, we cannot ship to all 
countries. 

VOLUME ORDERS 

Volume orders may qualify for additional discounts. 
Call us for special pricing. 

SOUND ADVICE 

Our knowledgeable technical staff can answer 
technical questions, assist in comparing products 
and send you detailed product information tailored 
to your needs. 

30-DAY GUARANTEE 

Most of our products (excluding books) come with 
a 30-day documentation evaluation period or a 
30-day return guarantee. Please note that some 
manufacturers restrict us from offering guarantees 
on their products. Call for more information. 

MAIL ORDERS 

Please include your telephone number on all mail 
orders. Be sure to specify computer, operating 
system and any applicable compiler or hardware 
interface(s). Send mail orders to: 

Programmer's Connection 
Order Processing Department 
136 Sunnyside Street 
Hartville, OH 44632 


USA . 800-336-1166 

CANADA . 800-225-1166 

OHIO & ALASKA (Collect) 216-877-3781 

TELEX. 9102406879 

EASYLINK . 62806530 

INTERNATIONAL . 216-877-3781 

CUSTOMER SERVICE 216-877-1110 


INTERNATIONAL . 216-877-3781 

CUSTOMER SERVICE 216-877-1110 

Hours: Weekdays 8:30 AM to 8:00 PM EST. 

































































































































































































The monitor 
that set the standard 
now elevates it. 


Multisync Plus 

For superior business 
graphics, desktop publishi 
and CAD/CAM. 




MultiSynct the monitor that invented the multiscanning catego¬ 


ry, categorically elevates it. With a new monitor that has so many 

incredible plusses, that’s just what we named it: MultiSync Plus. 

It offers three times the resolution of EGA: 960 x 720. And has 
a 15" diagonal flattened screen, which is 20% larger than a typical 

12" display. MultiSync Plus works with boards for old and new 
systems from PC/XT/AT (and their 100% compatibles) to IBM 
PS/2 and Apple Mac II. 

The reason being, it automatically adjusts its scanning frequen¬ 
cy to whatever board you use. From EGA to PGC and beyond. 
Speaking of beyond, with the new MVA 1024 graphics board from 
NEC, youTl be able to take the Plus to an even higher standard. 

Making MultiSync Plus perfect for everything from business 
graphics to desktop publishing and CAD/CAM. For literature or a 

IBM. PC. XT. AT and PS/2 are registered trademarks ol the International Business Machines Corporation 


dealer call 1-800-447-4700. For technical details call NEC Home 

Apple and Mac II are registered trademarks ol Apple Computer, tnc 


Electronics (USA) Inc. 1-800-NEC-SOFT. 

NEC is a registered trademark ol NEC Corporation. 

CaC 

Computers and Communications 


NEC 
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other comp 

trying to get 


When we introduced the original 
dBASE® six years ago, it belonged 
in a category all by itself. 

Since then, literally hundreds 
of database proems have tried 
to outdo us. But dBASE still is the 
category. 

And for a number of good 
reasons. 

Let’s start with power. So far, 
nobody has even come close to the 
versatility of the dBASE program¬ 
ming lan^age. Or found a way to let 
non-programmers create more 
sophisticated programs. 

Of course, vMe others were 
busy trying to catch up to our first 
genemtion product, we were working 
on our second. And every year for 
the last six years, we’ve pushed our 
lead even farther ahead. 

But power is only one reason 
to buy dBASE III PLUS™ There are 
a lot of other reasons that are just 
plain common sense. 

Tb begin with, we have over • 


1.5 million users. That clearly makes 
us the industry standard. When you 
develop an application with dBABE 
III PLUS, a lot of people in your 
compny will be able to use it. 

At last count, over 80 books, 
magazines and technical journals 
have been written exclusively about 
dBASE products. All designed to 
help you take maximum advantage 
of their capability. 

The Ashton-Tkte® Developer’s 
Registry is another big reason. In this 
one book, you’ll find over a thousand 
pges of information on where to get 
applications for every area finm hog 
farming to yacht mcing. So there’s 
no need to create a program from 
scratch. Unless you want to. 

Then there’s our LAN Pack, 
which gives you a simple, cost- 
effective way to share the power of 
dBASE III PLUS with network users. 

We also offer a complete range of 
suiport programs for everyone. From 
90-day free phone support for new 


*In Colorado, call (303) 799-4900, Extension 2830.TVademarks/owner: dBASE, dBASE 111 PLUS, Ashton-T^te/Ashton-'nite Corporation. © 1987 Ashton-Thte Corporation. All ri^ts reserved. 



anies are still 
to first base. 


users to remote on-line diagnostics 
for advanced users. Along with the 
best customer training. And the most 
thorough, clear-cut documentation 
in the industry. 

So if you’re looking at database 
programs, there are really only two 


choices. You can buy a program 
that’s still trying to catch up with 
dBASE 111 PLUS. Or one that is 
dBASE 111 PLUS. 

For more information or the 
name of the dealer nearest you, call 
(800) 437-4329, Ext. 2830.* 



Ashton-tat f. 
Sba^tiipiIb 

T A\T 


■AashtcnTate _ 

dBASE fflPLLB 

the data mam^mentdandard 
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TECH RELEASES 


Developments for the 
systems professional 



Hertz Ar386 Pitts Model 80 


SYSTEMS 

The first two members of the Wang 
PC 200/300 Series, a family of per¬ 
sonal computers from Wang Laborato¬ 
ries, Inc. has been announced. The 
Professional Computer 280 and 
Professional Computer 380 are 
based on the 80286 and 80386 respec¬ 
tively. The differences between the PC 
280 and PC 380 lie primarily in power 
and performance that result from the 
different microprocessor. Both systems 
are bundled with MS-DOS 3.2 and 
Microsoft Windows, use the same 
eight-slot chassis, and come standard 
with a 1.2MB diskette drive, a disk con¬ 
troller that can support two hard-disk 
drives, and a multimode video control¬ 
ler that supports Hercules mono¬ 
chrome graphics and IBM CGA and 
EGA modes. The 80286 system can be 
upgraded to the 80386 system simply 
by replacing the system board. A PC 
280 and 380 can become a full-function 
VS workstation via the Wang Local Of¬ 
fice Connection. Both machines come 
standard with one serial port and one 
parallel port. PC 280 prices range from 
$3,850 to $4,875, PC 380 prices range 
from $6,495 to $8,495. 

Wang Laboratories, Inc., One Industrial 
hjenue, Lowell, MA 01815; 
8001522-9264; 617/459-5000 

CIRCLE 301 ON READER SERVICE CARD 

A 16-MHz microcomputer based on the 
Intel 80386 has been introduced by 
Hertz Computer Corporation. The 
Hertz AT386 Plus Model 80 has se¬ 
rial and parallel ports, 195-watt power 
supply, eight I/O slots (two 32-bit, four 
16-bit, and two 8-bit), and a socket for 
an 80387 or 80287. The Model 80 
comes standard with 512KB base RAM, 
2MB 32-bit RAM, an 80MB hard disk, 
choice of a 5.25-inch (1.2MB or 360KB) 
or a 3.5-inch (720KB) diskette drive, a 
60MB tape backup, 2400-bps internal 


modem, EGA adapter, and operating 
system software. $6,995. 

Hertz Computer Corporation, 325 Fifth 
Avenue, New York, NY 10016; 
212/684-4141 

CIRCLE 302 ON READER SERVICE CARD 


CONNECTIONS 

Hilgraeve, Inc. has released version 
3.22 of its HyperAccess communica¬ 
tions program. This version offers 
higher data transmission speed and fea¬ 
tures emulation of the DEC VT-220 ter¬ 
minal with support for a wide range of 
VT-220 features, including ASCII, multi¬ 
national, graphics, British-French-Cana- 
dian and German character sets, alter¬ 
nate keypad modes, 7- and 8-bit modes, 
auto-wrap, host-definable top and bot¬ 
tom margins, host-definable tabs, insert 
and replace mode, select graphic rendi¬ 
tion, auto-print mode, printer-controller 
mode, print-cursor-line mode and 



Screen shot of HyperAccess 3-2 from Hilgraeie, Inc. 


print-screen mode. Transmission rates 
as fast as 57,600 bps are supported. 
$149; upgrade to 3.22, $30. 

Hilgraeve, Inc., P.O. Box 941, lYlonroe, 
JYII 48161; 800/826-2760; 
313/243-0576 

CIRCLE 313 ON READER SERVICE CARD 

Four modems that incorporate V-series 
system technology were introduced by 

Hayes Microcomputer Products, 


Hay>es announces the V-series Smartmodem 9600 

Inc. The V-series Smartmodem 

models—the external 9600 and 2400, 
the internal 9600B and 2400B —are 
communications products that provide 
features (such as error control) 
through the implementation of the 
LAPB link level portion of X.25 and 
Asynchronous Framing Technique 
(AFT) allowing point-to-point error 
control, supports international stand¬ 
ards, and provides a migration path to 
X.25 or other synchronous communica¬ 
tions. Other features include adaptive 
data compression for increased 
throughput, and automatic feature ne¬ 
gotiation which analyzes all options, 
including speed available for modem 
link and selects combination that maxi¬ 
mizes data transmission efficiency. The 
V-Series Smartmodem 9600 and 9600B 
(internal) are both 9600-bps, half¬ 
duplex modems implementing V.32 
Trellis Code modulation. Like the 
9600-bps models, the V-series Smartmo¬ 
dem 2400 and 2400B are Bell 103/102 
and CCITT V.22 and V.22bis compatible, 
allowing them to communicate witli 
existing modems. V-series Smartmodem 
9600, $1,299; 9600B, $1,199, (with 
Smartcom III, $1,299); 2400, $899; 
2400B, $849, (with Smartcom III, $899). 

Hayes also has released Smart¬ 
com III, a full-featured communica¬ 
tions program designed to support the 
V-series system modems. Smartcom III 
has a flexible user interface that allows 
both menu-driven and command-level 
operations as well as a powerful pro¬ 
gramming language, Simple Communi¬ 
cations Programming Environment 
(scope). Additionally, Smartcom II 
version 3.0 with V-series support has 
been released. Until December 31, 

1987, users who surrender their origi¬ 
nal Crosstalk diskettes to Hayes can 
purchase Smartcom III for $60. Smart¬ 
com III, $249; upgrades from Smart¬ 
com II to Smartcom III, $30 to $75 
(depending upon when Smartcom II 
was purchased); Smartcom II 3.0, $149. 
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Vje Seti'er PC from Convergent Technologies 


Novell FAhemet adapter card from Santa Clara Systems 


The V-Series Modem Enhancer, 

a stand-alone unit that can be attached 
to any Hayes external modem, provides 
V-series system technology to current 
users of Hayes modems without requir¬ 
ing a new modem. $349. 

Hayes Microcomputer Products, Inc., 
705 Westech Drive, Norcross, GA 
30092; 4041441-1617 

CIRCLE 311 ON READER SERVICE CARD 

A high-performance departmental 
server for networks of PCs and termi¬ 
nals is available from Convergent 
Technologies, Inc. Using the full ca¬ 
pabilities of the 20-MHz Intel 80386, 
The Server PC integrates the function¬ 
ality of a PC server and a UNIX multi¬ 
user system. Running CTIX/386 (Con¬ 
vergent’s implementation of AT&T’s 
UNIX System V release 3.0) and DOS 
with Locus Computing’s Merge 386 
software, UNIX and DOS applications 
can be used simultaneously in a inte¬ 
grated environment. PC Exchange/ 
VINES networking software allows the 
Server PC to support networks of PCs 
and terminals. Up to 64 PCs and termi¬ 
nals are supported. The Server PC uses 
an integral 64KB write-back cache with 
zero wait states and supports full 32-bit 
data paths for maximum performance. 

The SCSI disk controller provides 
throughput with data rates up to 5MB 
per second. Optional math copro¬ 
cessors—the Intel 80387 and the 
Weitek 1167—are available to further 
enhance computational ability. Base 
configuration includes 4MB of memory, 
an 80MB or 145MB disk drive, a 1.2MB 
diskette drive and three full-height bays 
for additional SCSI peripherals. Mem¬ 
ory is expandable to 64MB and disk 
storage to 1GB. Ten expansion slots 
can accommodate PC and AT slots as 
well as 32-bit peripherals and can sup¬ 
port several intelligent eight-port serial 
communications processor cards. The 
AT-bus architecture allows the addition 
of standard networking cards, including 


Ethernet and Token Ring. Prices start at 
$7,500 in OEM quantities. 

Convergent Technologies, Inc., 2700 N. 
First Street, San Jose, CA 95150-6685; 
4081434-2848 

CIRCLE 308 ON READER SERVICE CARD 

A 5251 emulation board connecting 
IBM Personal System/2 Models 50 and 
60 with IBM System 34/36/38 minicom¬ 
puters has been introduced by IDEAs- 
sociates, Inc. The IDEAcomm 5251/ 
MC uses a twin-axial cable to connect 
Micro Channel PS/2s to the System/3x 
or to remote controllers (5294 or 5251 
model 12). This product enables PCs to 
emulate IBM 3180, 5251 model 11, 
5291, and 5292 model 2 terminals and 
can be used with either a color or 



IDEAssociates’ IDEAcomm 5251/MC 


monochrome monitor. The product 
supports up to four concurrent host 
sessions, which can be viewed simulta¬ 
neously using a windowing feature. A 
hot key allows users to toggle between 
host and DOS sessions. $895. 
IDEAssociates, Inc., 29 Dunham Road, 
Billerica, MA 01821; 617/663-6878 

CIRCLE 312 ON READER SERVICE CARD 

Containing tlie latest CMOS technology, 
the Ethernet adapter card is being 
shipped by Santa Clara Systems, a 

wholly owned subsidiary of Novell, 

Inc., The incorporation of the DP8390/ 
91/92 chip set allows the Ethernet card 
to run cool and consume less power. 
The Ethernet adapter fully supports the 
lEEE/ANSI 802.3 Ethernet LAN standards 
and supports thick and thin Ethernet 
coaxial cabling, with an on-board trans¬ 
ceiver for thin Ethernet connections. 
The initial version of the Ethernet 


adapter card (being marketed under 
the Novell label) supports Novell’s Net¬ 
Ware operating system. $395. 

Santa Clara Systems, 1610 Benyessa 
Road, San Jose, CA 95133; 
408/729-6700 

CIRCLE 309 ON READER SERVICE CARD 

A strategic partnership formed by 
Microsoft Corporation and 3Com 
Corporation has 3Com codeveloping 
and jointly marketing Microsoft OS/2 
LAN Manager. Announced in April 
1987, the product is an advanced LAN 
operating environment that provides 
support for a new generation of dis¬ 
tributed applications. Areas that 3Com 
will be contributing include protocol 
support, performance enhancements, 
popular networking card compatibility 
and additional network functionality. 
Microsoft Corporation, 16011 N.E. 36th 
Way, P'.O. Box 97017, Redmond, WA 
98073-9717; 800/426-9400; 
206-882-8088 

CIRCLE 303 ON READER SERVICE CARD 

3Com Corporation, 3165 Kifer Road, 
SarUa Clara, CA 95052-8145; 
408/562-6400 

CIRCLE 304 ON READER SERVICE CARD 

Soft-Switch, Inc. and 3Com Corpo¬ 
ration have announced SNADS 
Gateway/3+Mail, a software gateway 
that allows electronic mail to be sent 
between 3Com’s 3Systems and IBM 
mainframes using IBM’s Systems Net¬ 
work Architecture Distribution Services 
(SNADS). The Gateway/3+Mai I commu¬ 
nicates directly with Soft-Switch’s 
SNADS Gateway/MVS or IBM Distrib¬ 
uted Office Support System (DISOSS) 
product on an IBM MVS host computer. 
This allows 3+Mail users to exchange 
mail transparently with a variety of 
mainframe host electronic mail systems. 
SNADS, part of IBM’s Systems Applica¬ 
tion Architecture (SAA), defines the 
protocol for communication between 
mail servers in an SNA network. SNADS 
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Fox Research’s 10-Net LAN 


OPUS PCT4 from Esprit Systetm 


Gateway/3+Mail running on an AT or 
compatible, uses a SNA LU6.2 session 
to connect to the SNADS-based net¬ 
work. Gateway license is between 
$3,000 and $5,000. 

Soft-Switch, Inc., 955 Chesterhrook 
Blvd, Wayne, PA 19087-9953; 
2151640-9600 

CIRCLE 305 ON READER SERVICE CARD 

3Com Corporatioit, 3165 Kifer Road, 
Santa Clara, CA 95052-8145; 
408/562-6400 

CIRCLE 306 ON READER SERVICE CARD 

A PC-Term compatible for DOS- and 
XENDC-based multiuser systems has 
been introduced by Esprit Systems, 
Inc. Featuring remote dial-in and a full 
range of ASCII emulations, the OPUS 
PCT4 allows users to access applica¬ 
tions running on the IBM PC, PC/XT, 
PC/AT and 80386 computers. The key¬ 
board and video display completely 
emulate the IBM PC user interface; in 
PC-Term mode, OPUS PCT4 duplicates 
the complete IBM 256 character font 
set, keyboard layout, and PC scan codes 
and uses the standard 25-line PC dis¬ 
play. The OPUS PCT4 supports up to 
four pages in memory and allows writ¬ 
ing to the undisplayed page. Dual-port 
technology allows concurrent connec¬ 
tion through two ports; any two emula¬ 
tions can be selected to operate as two 
independent virtual terminals that can 
be selected with a hot key. Backed by 
Esprit Express 24-hour replacement 
service, OPUS PCT4 is available with 
14-inch flat screen in amber, green, or 
paper white. $649. 

Esprit Systems, Inc., 100 Marcus Drive, 
Melville, NY 11747; 800/645-4508; 
516/293-5600 

CIRCLE 314 ON READER SERVICE CARD 

A major release of Fox Research’s 10- 
NET LAN, 10-NET NETBIOS has been 
announced. This release uses SMB pro¬ 
tocols and interfaces to Fox’s NETBIOS 
and OSDI transport software for com¬ 


munications. Additional features include 
windowing for the CHAT feature and 
systems monitor feature. All bundled 
utilities available in 10-NET are in¬ 
cluded, such as menu-driven security, 
network management tools, news cal¬ 
endar, spooling, remote job submis¬ 
sion. The 10-NET NETBIOS software 
comes bundled with the 10-NET Star- 
LAN board (which meets the specifica¬ 
tions of the IEEE 802.5 1BASE5 com¬ 
mittee), tap box, and cable. $695. 

Fox Research, Inc., 7016 Corporate 
Way, Dayton, OH 45459; 

800/358-1010; 800/782-1010 
CIRCLE 310 ON READER SERVICE CARD 

A combination hardware and software 
system, the QuickLink from The Net¬ 
work Link turns an IBM PC, PC/XT or 
PC/AT into a multiuser, multiprocessor 
DOS computer system running the 
Novell NetWare operating system. The 
QuickLink card contains a 16-bit, 8-MHz 
NEC V40 (8086 compatible) and 768KB 
of RAM (640KB user memory). Up to 
16MB of cache memory can be added 
to the central PC file server. A standard 
ASCII terminal connects to the card 
using telephone wiring. For each card 
and terminal connected, a complete 
DOS workstation is added to the multi¬ 
user system. $1,095. 

The Network Link, 3303 Harbor Blvd., 
Building H-10, Costa Mesa, CA 92626; 
714/549-9380 

CIRCLE 315 ON READER SERVICE CARD 

Additions to ProNET-10, a 10 Mega- 
bit-per-second (Mbps) token-ring net¬ 
work, have been made by Proteon, 
Inc. An interface for the IBM Personal 
System/2 Micro Channel and an ad¬ 
vanced network management software 
package, called TokenviEW-10, are two 
of the additions. The Micro Channel 
high-speed interface provides a direct 
connection for IBM’s PS/2 Models 50, 

60, and 80. This connection fully ex¬ 
ploits the high-capacity memory and 


Micro Channel architecture. ProNET-10 
offers the PS/2 family multivendor and 
multinetwork connectivity options with 
interfaces to Digital Equipment Corpo¬ 
ration’s UNIBUS and Q-bus systems, the 
Intel MULTIBUS- and VMEbus-based com¬ 
puters, and the IBM PC, PC/XT, and 
PC/AT. Proteon’s Gateway allows users 
on ProNET-10 to communicate with 
users of Proteon’s 4 Mbps ProNET-4, 
which complies with the IEEE 802.5 
standard and interoperates with IBM’s 
Token-Ring Network. IBM PS/2 users 
can choose among several software 
environments such as TCP/IP, Novell’s 
NetWare, and Banyan vines. Proteon’s 
ProNET-10 supports the IBM Cabling 
System, fiber-optic cables, microwave 
and infrared signals, and broadband 
transmission rates. ProNET-10 pi300 PC 
interface card, $545; pi303 PC/AT inter¬ 
face card, $595; price for TokenviEW-10 
is not yet available. 

Proteon, Inc., Two Technology} Drive, 
Westborough, IHA 01581-5008; 
617/898-2800 

CIRCLE 307 ON READER SERVICE CARD 


PERIPHERALS 

A monitor cable that is able to con¬ 
nect third-part}^ monitors to the IBM 
Personal System/2 has been announced 
by Cables To Go. The cable is de¬ 
signed to work with multiscanning 
monitors from Sony, NEC, Thompson, 
Teknika, and others. $49.95; in OEM 
quantities of 25 or more, $18.95 each. 
Cables To Go, 26 W. Nottingham Road, 
State 200, Dayton, OH 45405; 
800/826-7904; 800/826-0958 

CIRCLE 321 ON READER SERVICE CARD 

From Flagstaff Engineering, Inc. 
comes the edapt (external diskette 
adapter), a drive-interface package that 
allows an IBM Personal System/2 to 
access 3.5-, 5.25-, or 8-inch diskettes on 
existing drives. The interface package 

Continued on p. 37 
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WiUOMETO 
OF SERIOUS 401/ 


ZIM, the Fourth-Generation Languoge/Dota- 
base Management System that has set new 
standards in Power, Performance, Productivity 
and Portability welcomes you to the ZIM world 
of serious application development. 

ZIM 3.0 is the most comprehensive 4GL tool 
available today, offering complete micro-to- 
mainframe portability (with no code changes), 
performance optimized in each operating en¬ 
vironment, multi-user, extensive import/export 
capabilities, rapid prototyping, complete de¬ 
bugging facilities, nested assignment ex¬ 
pressions, CASE tools, SQL, multi-level security, 
report painting and more. All in a comprehen¬ 
sive procedural language that permits every¬ 
thing from simple queries through to complex 
database operations and provides capabilities 
for comprehensive data extraction, manipula¬ 
tion and presentation. 

To be useful, an application development tool 
has to provide maximum flexibility, perform¬ 
ance and productivity—regardless of the nature 
of the application. ZIM has it NOW! 

PORTABIIITY: Complete micro-to-mainframe 
portability means applications can be devel¬ 
oped on PC's and immediately implemented in 
the client environment with no code changes. 
Our growing list of compatible operating en¬ 
vironments encompasses the world of serious 



technology: single user MS-DOS, MS-DOS net¬ 
works, Novell networks, QNX, UNIX, XENIX, 
VAX/VMS and VM/CMS. 

KVEIOPMENT ASSISTANT: ZIM/DA (ZIM's 

development assistant companion product) is a 
key element in ZIM's productivity and CASE 
offerings. ZIM/DA is comprised of an applica¬ 
tion generator, menu generator, active and com¬ 
prehensive data dictionary, report painter, code 
editors and context-sensitive help. ZIM/DA 
permits remarkably fast transition from pro¬ 
totype to finished application. 

THE ZIM lANGUAGE: Time is money. It shouldn't 
be spent writing endless lines of code or worse, 
tying up expensive mainframe systems. The 
ZIM language, based on the entity-relationship 
(E-R) model, provides the power that serious 
application developers demand. Compare a 
typical SQL command and the ZIM equivalent: 

SQL: 

SELECT * 

FROM WORKONTAB, PROJEQS, EMPLOYEES- 
WHERE WORKONTAB.ENUM = EMPLOYEES.ENUM- 
AND WORKONTAB.PNUM = PROJECTS.PNUM- 
AND PROJNAME='ALPHA' 

ZIM: 

LIST ALL EMPLOYEES WORKON PROJECTS WHERE 
PROJNAME='ALPHA' 


DEBUGGING: ZIM's active data dictionary plays 
an integral role in reducing debugging time. 
Use the PARSE command to verify coding ac¬ 
curacy and context. Singlestep execution aids in 
debugging. 

POWER: ZIM is rich in powerful features and 
functions such as: 

• Al-based access strategy analyser. 

• Unsurpassed computational abilities, includ¬ 
ing CASE expression which handles with 
ease the 'step' functions found in real-world 
business applications. 






THEWOUD 
DBMS PROGRAHUIIUIIC 


• Natural multi-user features including user- 
defined transactions, roll-back, audit trails 
and roll-forward. 

• Complete code-data independence. 

• Exceptional text-handling capabilities. 

• Unlimited forms manipulation and report¬ 
writing capabilities. 

• Multi-lingual applications (French, German 
etc.) 

SECURITY* ZIM's multi-level security features 
include log-in, passwords, permission-based 
access to entity sets, relationships and fields 
and encryption/decryption of entity sets and re¬ 
lationships. 

VIRTUAl FIEIDS: ZIM's unique virtual fields ca¬ 
pability allows you to easily implement com¬ 
posite or concatenated keys, derived or com¬ 
puted fields, soundex indexes, etc. 

IMPORT/EXPORT: ZIM masters the importing 
and exporting of screens and data to and from 
word-processing, spreadsheets and provides 
superlative forms composition through laser 
printers. ZIM applications already in use have 
saved millions of dollars through the reduction 
and/or elimination of paper forms. 

ZIM is supported by an ever-growing family of 
companion products like Niva's Guide to 
ZIM (the authoritative guide from introductory 
to expert levels), the ZIM Compiler to ensure 
the highest level of performance of your ZIM 
application, a Program Language Inter¬ 
face permits "C" access to ZIM databases, 
ZIM-ISQL allows queries based on SQL syn¬ 
tax, Runtime and Query Runtime systems 
and ZIMPLE, an add-on module that permits 
easy use, allows end-users to create their own 
simple applications, ad hoc queries or paint 
their own reports (used with ZIM or Query 
Runtime). 


And you'll be supported too! Zanthe's Priority 
Support program includes first-rate telephone 
technical support, free updates, new versions 
and periodic technical bulletins. Code Review 
and Training services are available for all lev¬ 
els of ZIM users. 


Around the world, from Australia to Europe, 

ZIM Service Centers and Distributors 

stand ready to supply and assist any ZIM user. 


Already an integral part of data management in 
national governments, international banks, fi¬ 
nancial corporations and thousands of other 
applications ZIM welcomes you to the world of 
serious application development. . 




Zanthe Information, Inc 

1200-38 Antares Drive 
Nepean, Ontario K2E 7V2 

U.S. 800-267-9972 
Canada 613-727-1397 


ZIM is a registered trademark of Zanthe Information Inc. VAX and VMS are registered trademarks of 
Digital Equipment Corp. UNIX is a registered trademark of AT&T Bell Laboratories, XENIX and MS-DOS 
are registered trademarks of Microsoft Corp. QNX is a registered trademark of Quantum Software 
Systems Ltd. VM/CMS is a registered trademark of IBM Corp. © 1987 Zanthe Information Inc. 





ZIM DEHNES WORID CUSS 


Italy 

Top Computer 
Via Covalcavio 
55-47023 
Cesena Italia 
Mr. Franco Faberi 
011-39-547-22359 

Norway 

Data 2000 
Box 178 
1371 

Asker, Norway 
Mr. Nils Hougen 
011-47-2-78-5848 

Switzerland 

Tanver S.A. Engineering 
& Data Systems 
52, av. d'Ouchy 
CH-1006 Lausanne 
Switzerland 
Mr. Marc Deschamps 
011-021-277527 

Technosoftware AG 
Rothackerstrasse 13 
CH 5702 

Niederlenz, Schweiz 

Switzerland 

Mr. Markus Luthard 

011-41-64-5190-40 


United Kingdom 

Xitan Ltd. 

27 Salisbury Road 
Totton, Southampton 
S04 3HX 
England 

Mr. Simon Frank 
011-44-703-871211 


Unipress Software 
2025 Lincoln Highway 
Edison, NJ 
08817 
U.S.A. 

Mr. Fred Pack 
201-985-8000 


Australio 

Clarity Financial Services Software 
20th Floor 

Royal Exchange Building 
56 Pitt Street 
Sydney, Australia 2000 
Ms. Marie Musumeci 
011-61-2-241-3385 

United Computer Group 
45 Albert Street 
Abbotsford, Victoria 
3067 Australia 
Mr. Mike Guttmann 
011-61-3-429-3111 

Brazil ond Argentina 

Matix Com.Imp.e Exp.de Livros 
Tecnicos 

Rua Jose Dos Santos Jr. #207 

CEP 04609 

Sao Paulo, Brazil 

Mr. Jose DeSouza 

011-55-11-241-6264 

Canodo 

Integratech 
19 Le Royer #301 
Montreal, P.Q. 

H2Y 1W4 
Canada 

Mr. Daniel LaRocque 
514-842-9208 


Choreo Systems Inc. 

28 Monkland Avenue 
Ottawa, Ontario 
K1S 1Y9 
Canada 

Mr. John Lugsdin 
613-238-1050 

France 

Syncrolog S.A. 

52-54 Rue des Entrepreneurs 
75015 Paris, France 
Mr. Pierre Marcel 
011-33-1-45758054 

Germany 

Soft Systems GmbH 
Wilhelm-Leuschner, Str. 255 
D-6103 Griesheim 
West Germany 
Mr. Peter Geier 
011-49-61-55-62004 

Greece 

Unitech 

255 Singrou Avenue 

171 22, Athens 

Greece 

Mr. Tsakiridis 

011-30-1-9430632-3 


Malaysia 

Microcomputer Center 

No. 70 Jalan 5521/39 Da Auth 

Utama Petaling Java 

Malaysia 

Mr. MF Leong 

011-60-3-718-8332 


United States 

Signature Computer Systems 

1634 Thompson Avenue 

Glendale, CA 

91201 

U.S.A. 

Mr. John Nessen 
818-241-0619 


Lamda Micro Systems Inc. 

111 John Street 

New York, NY 

10038 

U.S.A. 

Mr. Dean Kyriakos 
212-349-2432 

Systems Marketing Group 
5433 Tree Line Drive 
Centerville, VA 
22020-1651 
U.S.A. 

Mr. Larry Olson 
703-631-5083 


ZANTHE INFORMATION, INC. 


1200-38 Antares Drive, Nepean, Ontario K2E 7V2 
U.S. 800-267-9972 Canada 613-727-1397 







































PS/2-compatible Seriesl2 mouse from LOGITECH 


Multisync Plus color monitor from NEC 


consists of one 2-inch by 2-inch con¬ 
nector installed in the second drive 
assembly of the PS/2. A flat cable, 
which connects to the card, runs down 
through the PS/2 and connects to an 
existing drive and a power cable with 
uses the PS/2 +5 and +12 power sup¬ 
ply. The data rates that the edapt deliv¬ 
ers are 250 or 500 bps. $99. 

Flagstaff Engineering, Inc., 1120 
Kaibab Lane, Flagstaff, AZ 86001; 
602/779-3341 

CIRCLE 316 ON READER SERVICE CARD 

A mouse for use with the IBM Personal 
System/2 is being manufactured by 
LOGITECH, Inc. The Logitech Series/2 
Mouse plugs directly into the PS/2 
mouse port and is both hardware and 
software compatible with the PS/2. 
Logitech’s Plus Package included with 
the Series/2 Mouse provides drivers, a 
pop-up menu building system, an auto¬ 
matic mouse configurator, a special in¬ 
terface for Lotus 1-2-3, and a powerful 
mouse-based text editor. Logitech also 
announced an upgrade to the driver 
for its Serial Mouse to make it compati¬ 
ble with the PS/2. Series/2 Mouse, $99. 
LOGITECH, Inc., 6505 Kaiser Drive, 
Fremont, CA 94555; 800/231-7717; 
800/552-8885 

CIRCLE 320 ON READER SERVICE CARD 

A graphics card for the IBM Personal 
System/2 models 50, 60, and 80 has 
been developed by Hercules Com¬ 
puter Technology. The Hercules 
PS/2 Card will add Hercules 720-by- 
348 graphics compatibility and RamFont 
capability without interfering with the 
graphics included on the motherboard. 
The PS/2 Card will drive either analog 
color or monochrome monitors 
through the PS/2’s built-in Video 
Graphics Array (VGA). $299. 

Hercules Computer Technology, 2550 
Ninth Street, Berkeley, CA 94710; 
415/540-6000 

CIRCLE 322 ON READER SERVICE CARD 


Four products that transport data be¬ 
tween the IBM PC and Personal 
System/2 environments has been intro¬ 
duced Sysgen, Inc.. The 3.5-inch 
Bridge-File provides a two-way link 
between the two IBM families, with 
both 720KB and 1.44MB diskette stor¬ 
age. The 5.25-inch Bridge-File pro¬ 
vides 360KB and 1.2MB of diskette stor¬ 
age. The Bridge-Tape provides a tape- 
unit capacity of 42MB to port data to 
the PC and the PS/2. Adapter cards for 
both the PC and PS/2 families enable 
these bridges to exchange data be- 



Sysgens Bridge-File 5.25 incio external disk drive 


tween the two systems. Sysgen’s 15MB 
removable hard-disk subsystem, the Ex¬ 
ternal DuraPak, now can tie into both 
the PC and the PS/2 Model 30. Bridge- 
File (either size), $325; Bridge-Tape, 
$795; DuraPak, $1,595. 

Sysgen, Inc., 556 Gibraltar Drive, 
Milpitas, CA 95035; 408/263-4411 

CIRCLE 324 ON READER SERVICE CARD 

A high-resolution, multiscanning color 
monitor is being offered by NEC 
Home Electronics, Inc. Resolution in 
the Multisync Plus has been in¬ 
creased to 960-by-720 pixels. A three- 
way switch for text modes turns the 
Multisync Plus into a monochrome 
monitor with white, green, or amber 
screens. Automatic synchronization of 
horizontal- and vertical-scan rates are 
possible from 21.8 to 45 MHz horizon¬ 
tally and from 50 to 80 Hz vertically. 
The Multisync Plus has the ability to 
display up to 64 colors while running 


with a TTL (transistor-to-transistor 
logic) signal used by the IBM EGA and 
unlimited colors with an analog signal 
used by the IBM Professional Graphics 
Controller (PGC), Video Graphics Array 
(VGA), and Multi-Color Graphics Array 
(MCGA) boards. A flattened, 15-inch 
square cornered screen with a 14-inch 
display area offers a reduction in re¬ 
flected glare and increase in total view¬ 
ing area. Users have a choice of two 
video input connectors, a standard 
9-pin D-Sub, and high-performance 
BNC connectors. An optional adapter 
for TTL boards is available. $1,399. 

NEC Home Electronics (U.S.A.), Inc., 
1255 Michael Drive, Wood Dale, IL 
60191; 800/632-7638; 312/860-9500 
extension 4244 

CIRCLE 319 ON READER SERVICE CARD 

Designed for use with the IBM Per¬ 
sonal System/2 Model 50, 60 and 80, a 
1.2MB External 5.25-inch Floppy 
Disk Drive is available from the Nth 
Group. This diskette drive transfers 
data from 5.25- to 3.5-inch media and 
vice versa. For the users whose data¬ 
bases are on the standard 360KB 5.25- 
inch diskettes Nth Group also features 
a 360KB External 5.25-inch Floppy 
Disk Drive for PS/2 Models 30, 50, 60, 
and 80. 1.2MB, $395; 360KB, $349. 

Nth Group, 8100 Remmet Avenue, Unit 
10, Canoga Park, CA 91304; 
818 / 883-5506 

CIRCLE 317 ON READER SERVICE CARD 

A replacement motherboard for the 
IBM PC and PC/XT is available from 
Hauppauge Computer Works, Inc. 
The Hauppauge 386 MotherBoard, 

with its AT-compatible BIOS, offers ad¬ 
vantages over add-in boards and accel¬ 
erator cards because it will run the 
next generation of operating systems 
and software requiring 100-percent AT 
compatibility and can accept 16-bit pe¬ 
ripherals. The 386 MotherBoard comes 
with a 32-bit RAM expansion connector. 
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Bridgeware from Mio oBase Software Systems 


Screen produced with GSS PS/2 Device Drivers 


allows up to 12MB of 32-bit memon^ to 
be added. $1,495; 80387, $695. 
Hauppauge Computer Works, Me., 358 
Veterans Memorial Highway, Commack, 
NY 11725; 8001443-6284; 
5161360-3827 

CIRCLE 323 ON READER SERVICE CARD 

An advanced graphics controller card 
from Kontron Electronics has been 
released. Each 7000CB graphics con¬ 
troller card contains the AMD 95C60 
quad-pixel dataflow manager (QPDM), 
a graphics processor that has four in¬ 
ternal pixel planes. This graphics en¬ 
gine allows each pixel plane (1,280-by- 
1,280 resolution) to be connected 
within the processor via its own private 
16-bit address bus. All data for each 
plane is accessed in parallel so the 
7000CB maintains the same draw times, 
no matter how man\^ planes are ad- 



Konh on Electr onics 7000CB graphics controller 


dressed. Typical draw times for the 
7000CB is 100,000 vectors per second, 
bit-block transfers are at the rate of 
18.2 million pixels per second. Line 
draws are done in excess of 3 million 
pixels per second, polygon fills are 
done at 12.5 million pixels per second. 
The 7000CB can draw 45,000 characters 
per second. The standard version has a 
single QPDM on board; a second has 
Pivo QPDMs on board. Either version 
allows displayable resolution of 1,280- 
by-1,024 or l,024-by-780 pixels. The 
standard color palette allows 16 colors 
out of 4,096. Prices start at $2,995. 
Kontron Electronics, 630 Clyde Twenue, 
Mountain View, CA 94039-7230; 
8001227-8834 

CIRCLE 325 ON READER SERVICE CARD 


SOFTWARE DEVELOPMENT 

Developed by A.I. Architects, Inc., 
both OS/286 and OS/386 are pro- 
tected-mode extensions to DOS that 
break the 640ICB barrier for PC/AT 
compatibles and enable 32-bit perfor¬ 
mance on 80386-based machines. OS/ 
286 and OS/386 work with DOS so 
developers can keep most of their ex¬ 
isting code. Memory constraints are ef¬ 
fectively eliminated and programs can 
directly address all the extended mem¬ 
ory installed up to 15MB (286) or 4GB 
(386). More terminate-and-stay-resident 
programs can coexist with a large ap¬ 
plication running in protected mode. 
Performance in 80386 systems is more 
than doubled in moving from 16-bit to 
32-bit mode. Basic developer s kit, 

$495; 32-bit compilers, $895; runtime 
licenses for OS/286 and OS/386 are 
available for a nominal fee. 

Al. Ai'chitects, Me., One Kendall 
Square, Cambridge, MA 02139; 
6171577-8052 

CIRCLE 326 ON READER SERVICE CARD 

Shipment of PS/2 device drivers from 
Graphic Software Systems, Inc. 

(GSS) has begun. These device drivers 
enable users of GSS*CGI-based applica¬ 
tions, such as Microrim’s R:base Graph¬ 
ics, CADAM’s MicroCADAM, Oracle’s 
Easy SQL, to exploit the IBM Personal 
System/2’s range of colors and display 
resolutions without any software modi¬ 
fication. Programmers using either the 
IBM or GSS Graphics Development 
Toolkit can add PS/2 drivers to existing 
and future applications. 

The GSS Graphics Development 
Toolkit for DOS application program¬ 
mers includes the latest version of the 
GSS*CG1 executive, raster font support 
for displays and printers, language 
bindings to C, BASIC, FORTRAN, Pascal, 
and Macro Assembler, demonstration 
programs, a computer graphics metafile 


(CGM) generator, and the PS/2 device 
drivers. $495; PS/2 device-driver update, 
$50 or $100 (depending on version). 

The GSS Device Driver volume 
l6 for application end-users includes a 
menu-driven installation utility, the 
updated GSS*CGI executive, and driv¬ 
ers for Video Graphics Array (VGA) 
640-by-480 16-color, VGA/Multi-Color 
Graphics Array (MCGA) 640-by-480 
2-color, and VGA/MCGA 320-by-200 
256-color display modes. $50. 

Graphic Software Systems, Inc., 9590 
S.W. Gemini Drive, Beaverton, OR 
97005; 5031641-2200 

CIRCLE 327 ON READER SERVICE CARD 

The release of Bridgeware, a knowl¬ 
edge base manager for Prolog applica¬ 
tions, has been announced by Micro- 
Base Software Systems, Inc. Bridge¬ 
ware operates as a stand-alone applica¬ 
tion to create Prolog databases that can 
be used as knowledge bases in expert 
systems as well as other intelligent sys¬ 
tems. The program works with plain 
ASCII files and can access data from 
virtually any package or language in¬ 
cluding dBASE, Lotus, BASIC, Pascal, C 
and mainframe databases. Bridgeware 
has the ability to combine information 
from several applications into a single 
knowledge base. $69.95 
MicroBase Software Systems, Inc., 
Medford Office Center, P.O. Box 550, 
Medford, NJ 08055; 8001257-5858 ex¬ 
tension 2940; 800/412-2340 

CIRCLE 333 ON READER SERVICE CARD 

Version 2.2 of the MKS Toolkit is 
available from Mortice Kem Systems, 
Inc. The MKS Toolkit, a package of 
more than 110 software tools, enables 
the user to optimize the DOS environ¬ 
ment with the power and modularity of 
UNIX. Some features include VI/EX, a 
frill-screen UNIX editor; an implementa¬ 
tion of the UNIX System V Korn shell; 
an AWK command, which is used in 
manipulating and retrieving data with a 
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¥)u probably already 
know that assembly 
language subroutines 
are the smartest way to 
get the fastest programs. 

But if the complexities 
of working in assembler 
made you thiuk twice, 
here’s some good news. 

We’ve made Microsoft® 

Macro Assembler Version 
5.0 a lot easier to use. 

We eased the learning 
process by giving you the best 
support around. We com¬ 
pletely revised our docu¬ 
mentation. The new Mixed 
Language Programming 
Guide gives you step by step 
instructions for lining your 
assembly code with Mcrosoft 
QuickBASIC, C, FORTRAN, 

Pascal and other languages. And 
you get a comprehensive refer¬ 
ence manual with listings of the 
instruction set and examples of each instruc¬ 
tion. We didn’t stop there, though. You also 
get an on-disk collection of templates 
and examples. 

We’ve also dramatically simplified the 
high-level language interface. In just a few 


time. 


simple steps, you can be 
calling Macro Assembler 
subroutines from pro¬ 
grams written in your 
favorite language. 

Now that you’re writ¬ 
ing the fastest programs, 
Microsoft is giving you 
the fastest way to de¬ 
bug them. For the first 
time, we’ve added our 
CodeView® debugger 
to Macro Assembler. 
With source code 
comments on your 
screen, Microsoft Code¬ 
View makes debugging pro¬ 
grams containing assen^ly 
language subroutines a snap. 

And you’ll be glad to know that you 
ion’t sacrifice any speed for aU the ease of use. 
We took the fastet Macro Assembler on 
the market and made it even faster. 

So what are you waiting for? Get your 
hands on Microsoft Macro Assembler and 
see what it’s like to break your personal 
speed limit 

K^aosott' 

For more information or for the name of j'our nearest 
Micrasoft dealer, call (800) 426-9400. In Washington State and 
Alaska, (206) 882-8088. In Canada, call (416) 673-7638. 


Microsoft, the Microsoft logo and CxideView are registered trademarks of .\hcrasoft Corporation. 
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FoxBASE ^ 



Pearl-BASE, the application developer from Pearlsoft 


minimal amount of command input; 
the ability to do serious data compres¬ 
sion on UNIX or DOS files using the 
Huffman encoding standard; an array of 
utilities to facilitate multiple users of 
the same machine, or multiple applica¬ 
tion environments; a flexible filter to 
format files for such purposes as send¬ 
ing to a printer; and the CRYPT utility 
that provides file encryption. $139; 
update to 2.2, $45. 

Mortice Kem Systems, Inc., 43 Bridge¬ 
port Road East, Waterloo, Ontario, 
Canada, N2J 2J4; 519/884-2251 

CIRCLE 328 ON READER SERVICE CARD 

Shipment of Metagraphics Software 
Corporation’s enhanced graphics de¬ 
velopment toolkit, TurbowiNDOw/C, 
has begun. For use with Borland’s 
Turbo C, the package incorporates an 
expanded set of graphic drawing rou¬ 
tines, plus the added graphic window¬ 
ing functions and performance en¬ 
hancements required for designing 
multiwindowed desktop applications. 
With over 200 graphic/windowing rou¬ 
tines, TurbowiNDOw/C speeds applica¬ 
tion development while at the same 
time provides device independence 
over a broad range of graphic periph¬ 
erals. The graphic system includes 
functions for dragging and rubber¬ 
banding graphic images and text, creat¬ 
ing off-screen virtual images, perform¬ 
ing high-speed bit-block and zoom- 
block image transfers and performing 
event-driven, mouse/cursor tracking 
operations. TurbowiNDOW/C supports 
the IBM Video Graphics Array (VGA), 
Multi-Color Graphics Array (MCGA), 
and enhanced third-party EGA-compati¬ 
ble adapters, such as Video Seven’s 
Vega Deluxe and Tseng Labs EVA/480. 
No special licensing for OEM use is 
required. $95. 

Metagraphics Softwaiv Corporation, 

P.O. Box 66779, Scotts Valleys, CA 
95066; 800/332-1550; 408/438-1550 

CIRCLE 332 ON READER SERVICE CARD 


DATABASE MANAGEMENT 

Version 2.0 of Foxbase+ has been re¬ 
leased by Fox Software, Inc. Fox- 
BASE-H, a dBASE III PLUS work alike, adds 
more speed and over 30 enhance¬ 
ments, including user-defined functions, 
saving/restoring screen images, a built- 
in light-bar menu facility, and immedi¬ 
ate validation of user screen inputs. 
FOXBASE+/386 runs in protected mode 
on 80386 machines. Single-user, $395; 
multiuser, $595; Foxbase-i-/386, $595. 
Fox Software, 27493 Holiday Lane, 
Perrysburg, OH 43551; 419/874-162 

CIRCLE 334 ON READER SERVICE CARD 

The dBASE III PLUS compiler from Word- 
Tech Systems, Inc. has been en¬ 
hanced. Quicksilver version 1.1 sup¬ 
ports extensive program overlays, al¬ 
lows programmers to specify that cer¬ 
tain portions of the program be placed 
in overlays, and is compatible with any 



Quicksilver 1.1 from WordTeclj Systems 


version of Plink86, a overlay linker. A 
VALID keywork facilitating automatic 
data entry validation is available. $599; 
upgrade to 1.1, $25. 

WordTech Systems, Inc., P.O. Box 1747, 
Orinda, CA 94563; 415/254-0900 

CIRCLE 336 ON READER SERVICE CARD 


FoxBASE-\- 2.0 from Fox Software 

An easy-to-use database and application 
generator has been released by Pearl- 
soft, Inc. Called Pearl-BASE, this gen¬ 
erator can accommodate individual rec¬ 
ords as large as nine screen pages. A 
simple record may have up to 400 
fields, of which 250 may be active data 
fields. One record can automatically 
update or receive data from ten exter¬ 
nal forms. The program creates applica¬ 
tions that can remain resident in RAM 
while exiting to DOS. $395. 

Pearlsoft, Inc., 25195 S.W. Parkway, 

P.O. Box 638, Wilsonville, OR 97070; 
800/652-0600; 503/682-3636 

CIRCLE 338 ON READER SERVICE CARD 

An upgrade to XDB, Software Systems 
Technology, Inc.’s SQL relational 
database management system, has been 
announced. XDB II incorporates a 
memory-resident SQL engine compati¬ 
ble with IBM’s mainframe DB2 and 
ANSI SQL. A resident engine supports 
multitable joins, nested subqueries, 
view processing, data security, and a 
system catalog that stores all data defi¬ 
nition and control information in SQL 
tables. XDB II offers multiuser features 
for system recovery (commit and roll¬ 
back), and concurrency control, includ¬ 
ing automatic record-level locking and 
optional table locking. In addition to its 
SQL Engine, XDB II offers a compre¬ 
hensive set of application generation 
tools, including a report writer, forms 
manager, menu generator, procedural 
language, and import/export utilities. 
XDB II, $395; forms manager, $295; C 
programming interface, $295. 

Software Systems Technology, Inc., 

7100 Baltimore Auenue, Suite 204, 
College Park, MD 20740; 

301/779-5486 

CIRCLE 337 ON READER SERVICE CARD I niiimiiii m 


The material that appears in Tech Releases is 
based on vendor-supplied information. 

These products have not been revieived byt 
the PC Tech Journal editorial staff 
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Why is this guy so sad? 



Not enough graphics performance on a PC-AT to 

make him smile! At least not until now, because 

KONTRON DATASYSTEMS is announcing the 

7000 CB, the 1st graphics board to offer: 

• 100,000 vectors per second (1.0 cm in length) 

• 18.2 million pixels per second BITBLT 

• 1280 X1024 or 1024 x 780 non - interlaced reso¬ 
lution 

• 4,8 up to 24 bits per pixel with no performance 
degradation 

• 256 displayable colors out of 16.7 million 

• 45,000 characters per second 

• local on board RAM expandable to 4 Mbytes 
for display lists or graphic macros 

• ...all on a PC-AT! 



KONTRON DATASYSTEMS wants to be your part¬ 
ner in advanced graphic technology by consi- 
stantly updating our list of software interfaces. This 
expanding library includes drivers for AUTOCAD, 
VERSACAD, PERSONAL DESIGNER, DR. HALO, 
GEM, MS-WINDOWS, DGIS and many, many more. 
Call us today to find out what the 
KONTRAST 7000CB 
can do for 
your graphic 
applications. 


KONTRON ELECTRONICS is an innovative manufacturer of 
microprocessor development instrumentation, computer gra¬ 
phics and image processing systems. 

THE DATASYSTEMS Division specializes in OEM and VAR sales 
of digitizers, hi-resolution graphics terminals and subsystems, 
AT compatible and 386-based workstations. 


KONTRON 

ELECTRONICS 

GROUP 


in KONTRON 
DATASYSTEMS 
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CALL FOR YOUR NEAREST REPRESENTATIVE 


In The United States 

KONTRON ELECTRONICS INC. 

630 Clyde Avenue 

Mountain View, Ca. 94039-7230 

Phone: (415) 965-7020 

FAX: (415) 965-3505 • TWX: 910-378-5207 

Toll free number: 800-227-8834 


In Europe 

KONTRON ELEKTRONIK 

Freisinger Str. 21 

8057 ECHING/W. Germany 

Phone: 49-8165-7070 

Telex: 5 26 791 

Telefax: 49-8165-707-113 
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keystrokes. B Includes 

compiler for creating 

^ your own databases. 
BAlso available in 
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and Pascal. 





For the complete H 
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Nobody ever said programming PCs was 
supposed to be easy. 

But does it have to be tedious and time- 
consuming, too? 

Not any more. 

Not since the arrival of the remarkable new 
pro^am on the left. 

Which is designed to save you most of the 
time you’re currently spending searching through 
the books and manuals on the shelf above. 

The Norton On-line Programmer’s Guides™ 
are a quartet of pop-up reference packages that do 
the same things in four differ¬ 
ent languages. 

Each package consists of 
two parts: A memory-resident 
Instant Access™ program. 

And a comprehensive, 
cross-referenced database 
crammed with just about 



everything you need to know to program in your 
favorite language. 

And when we say everything, we mean 
everything. 

Everything fi-om information about language 


Designed for the IBM'® PC, PC-AT and DOS compatibles. Available at most software 





















armouncesa 
qg tool tr peqie 
manual l^on 


syntax to a variety of 
tables, including ASCII 
characters, line draw¬ 
ing characters, error 
messages, memory 
usage maps, important 
data structures and 
more. 

How much more? 

Well, the databases 
for BASIC, C and Pas¬ 
cal give you detailed listings of all built-in and 
library fractions. 

While the Assembly database delivers a com¬ 
plete collection of DOS service calls, interrupts 
and ROM BIOS routines. 

You can, of course, find most of this informa¬ 
tion in the books and manuals on our shelf. 

But Peter Norton—who’s written a few books 
himself—figured you’d rather have it on your 
screen. 

In seconds. 

In full-screen or moveable half-screen mode. 

Popping up right next to your work. Right 
where you need it 


This, you’re probably 
thinking, is precisely the 
kind of thinking that pro¬ 
duced the classic Norton 
Utilitiesr 

And you’re right 
But even Peter Nor¬ 
ton can’t think of every¬ 
thing. 

Which is why there’s 
a built-in compiler for 
creating databases of your own. 

And why all Guides databases are compatible 
with the Instant Access program in your original 
package. 

So you can add more languages without spend¬ 
ing a lot more money. 

To get more information, call your dealer. Or 
call Peter Norton at 1-800-451-0303 Ext 40. 

And ask for some guidance. 

COMPUTING 



A Guides reference summary 
screen (shown in blue) pops up on 
top of the program you’re working 
on (shown in green). 


Summary data expands on 
command into extensive detail 
And you can select from a wide 
variety of information. 


dealers, or direct from Peter Norton Computing, Inc., 2210 Wilshire Blvd., #186, Santa Monica, CA 90403.213-453-2361, Fax 213-453-6398, MCI Mail • PNCI ©1987 Peter Norton Computing 
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helps save time, money and cut fmstrations. Compare, evaluate, and find products. 


RECENT DISCOVERY 


HUMMINGBOARD 386-Develop 2.6 or 
7.9 times faster than a 8 MHZ AT. 

AT or XT addin board uses dual 
processors for Speed and Hardware 
Debugging. 16 MHZ or 20 MHZ. Call 
about Benchmarks, Trial Program. 


Al-Expert System Dev’t 


Arity Combination Package PC $ 979 

System - use with C MS $ 229 

SQL Dev’t Package MS $ 229 

Auto-Intelligence PC $ 739 

CxPERT - shell for C MS $ 295 

Experteach-Powerful, samples PC $ 339 

Exsys PC $ 289 

Runtime System PC $ 469 

Level 5 MS $ 659 

Intelligence/Compiler PC $ 739 

T.L: PC Easy PC $ 435 

Personal Consultant Plus PC $2589 

Personal Consultant Runtime PC $ 85 

Turbo Expert-Startup(400 rules) PC $ 129 

$ 359 


Corporate (4000 rules) PC 


Al-Rrolog 


APT - Active Prolog Tutor - build 


applications interactively 

PC 

$ 

49 

ARITY Prolog-full, 4 Meg 




Interpreter - debug, C, ASM 

PC 

$ 

229 

COMPILER/Interpreter-EXE 

PC 

$ 

569 

Standard Prolog 

MS 

$ 

77 

MacProlog Complete MAC 

$ 

269 

MicroProlog - Prof. Entry Level 

MS 

$ 

85 

MicroProlog Prof. Comp./Interp. MS 

$ 

439 

M PROLOG P550 

PC 

$ 

175 

Prolog-86 - Learn Fast 

MS 

$ 

89 

Prolog-86 Plus - Develop 

MS 

$ 

199 

TURBO PROLOG by Borland PC 

$ 

69 

Basic 1 

BAS_C - economy 

MS 

$ 

179 

BAS_PAS - economy 

MS 

$ 

135 

Basic Development System 

PC 

$ 

105 

Basic Development Tools 

PC 

$ 

89 

Basic Windows by Syscom 

PC 

$ 

95 

BetterBASIC 

PC 

$ 

129 

Exim Toolkit - full 

PC 

$ 

45 

Finally - by Komputerwerks 

PC 

$ 

85 

Mach 2 by MicroHelp 

PC 

$ 

55 

QBase - screens 

MS 

$ 

79 

QuickBASIC 

PC 

$ 

69 

Quick Pak-by Crescent Software 

PC 

$ 

59 

Stay-Res 

PC 

$ 

59 

True Basic 

PC 

$ 

79 

Turbo BASIC - by Borland 

PC 

$ 

69 


700 + Programmer’s Products 

The Programmer’s Shop carries every program¬ 
mer’s software product for MSDOS, PCDOS, 
CPM, Macintosh, Atari, and Amiga systems. We 
help you choose the best tools for you. Most popular 
products are in stock, available for quick delivery. 
We will gladly special order a product for you at 
no charge — just allow a few extra days for 
delivery. 

Need Cross Compilers, Translators, or the right 
Fortran compiler? Ask us. 

Our Servlets: 

• Programmer’s Referral List • Dealers Inquire 

• Compare Products • Newsletter 

• Help find a Publisher • Rush Order 

• Evaluation Literature FREE • Over 700 products 

• BBS - 7 PM to 7 AM 617-826-4086 National Accounts Center 


Al-Lisp 


Microsoft Lisp V5.1 MS $ 159 

PC Scheme LISP - by TI PC $ 85 

Star Sapphire MS $ 459 

TransLISP - learn fast MS $ 79 

TransLISP PLUS MS $ 125 

Others: IQ LISP ($239), IQC LISP ($269) 


PC $ 77 
MS $ 99 
PC $168 
MS $269 
$ 99 
$275 
$ 69 


PC 

MS 

MS 


C Language-Compilers 


AZTEC C86 - Commercial PC $499 
C86 PLUS - by Cl MS $359 

Datalight C - fast compile, good code, 

4 models. Lattice compatible. Lib 
source. Dev’rs Kit 
Datalight Optimum - C 
with Light Tools by Blaise 
Lattice C - from Lattice 
Let’s C Combo Pack 
Microsoft C 5.0- Codeview 
Microsoft Quick C 
Rex - C/86 by Systems & 

Software - standalone ROM MS $695 
Turbo C by Borland PC $ 69 


C Libraries-Files 


C Index by Trio/PLUS MS $319 

BTree by Soft Focus MS $ 69 

CBTREE-Source, no royalties MS $ 99 
CTree by Faircom - no royalties MS $315 
rtree - report generation PC $239 

dbQUERY-ad hoc, SQL-based MS Call 
dbVISTA - pointers, network. 

Object only - MSC, LAT, C86 Call 

Source - Single user MS Call 

dBx - translator to library MS $299 


C-Screens, Windows, Graphics 


C Worthy Interface Lib. 

Curses by Aspen Scientific 
dBASE Graphics for C 
ESSENTIAL GRAPHICS - fast 
FontWINDOW/PLUS 
Graphic - new color version 
Greenleaf Data Windows 
w/source 

Light WINDOWS/C-Datalight C 
TurboWINDOW/C - for Turbo C 
Windows for C - fast 
Windows for Data - validation 
Vitamin C - screen I/O 
View Manager - by Blaise 
ZView - screen generator 


Atari ST & Amiga 


We carry full lines of Manx & Lattice. 


PC $249 
PC $109 
PC $ 69 
PC $185 
PC $229 
PC $279 
PC $159 
PC $289 
PC $ 79 
PC $ 79 
PC $189 
PC $319 
PC $159 
PC $199 
MS $139 


FEATURE 


dB2C Toolkit V 2.0 by Software 
Connection. 220+ dBIII functions in 
C source, file handler, windowing, 

interface to db_VISTA, c-tree, 

dBCIII, MS, Lattice, Instant C. 

No Royalties MS $ 289 


Call for a catalog, literature and solid value 

800 - 421-8006 


THE PlUNillAMMEll’S SHOP 

Your complete source forsoftv/are. services and answers 


5-P Pond Park Road, Hingham, M A 02043 
Mass: 800-442-8070 or 617-740-2510 g/gj 


RECENT DISCOVERY 


XENIX 386 Toolkit by Santa Cruz. 

Tools & OS kernel support 4 Gigabyte 
address space, demand paging, virtual 
memory paging. Includes MS C, MASM, 
debugger, file utilities, link kit, runtime 
library. PC $379 


dBASE Language 


Clipper compiler 

dBASE II 

dBase III Plus 

dBASE III LANPack 

DBXL Interpreter by Word Tech 

FoxBASE+ - single user 

Quicksilver by Word Tech 


PC $399 
MS $329 
PC $429 
PC $649 
PC $139 
MS $349 
PC $439 


PC $ 89 
PC $ 65 
PC Call 
MS $169 
MS $229 
MS $279 
MS $239 
MS $139 
PC $ 79 
MS $139 
PC $ 79 
PC $249 


PC $ 95 
MS $465 
PC $129 
MS $279 
PC $109 
PC $165 
MS CaW 
MS $129 


CIRCLE NO. 162 ON READER SERVICE CARD 


dBASE Support 


dAnalyst 

dBase Tools for C 
dBrief with Brief 
dBC ISAM by Lattice 
Documentor - dFlow superset 
Genifer by Bytel-code generator 
QuickCode III Plus 
R&R Report Generator 
Seek-It - Query-by-example 
Silver Comm Library 
Tom Rettig’s Library 
UI Programmer - user interfaces 


Fortran & Supporting 


50:More FORTRAN 

ACS Time Series 

I/O Pro - screen development 

MS Fortran - 4.0, full ’77 

No Limit - Fortran Scientific 

PC-Fortran Tools - xref, pprint 

RM/Fortran 

Scientific Subroutines - Matrix 


Multilanguage Support 


BTRIEVE ISAM MS $185 

BTRIEVE/N-multiuser MS $455 

GSS Graphics Dev’t Toolkit PC $375 
HALO Development Package MS $389 
Graphics PC $205 

Hi-Screen XL - Lotus-style menu, 
windows PC $119 

Informix 4GL-application builder PC $789 
Informix SQL - ANSI standard PC $639 
NET-TOOLS - NET-BIOS PC $129 
Opt Tech Sort - sort, merge MS $ 99 
PANEL MS $215 

Pfinish - by Phoenix MS $229 

Poly boost - speed I/O, keyboard PC Call 
Prime Factor FFT - 8087/287 PC $145 
PVeS Corporate or Personal MS Call 
QMake by Quilt co. MS $ 79 

Report Option - for Xtrieve MS $109 
Screen Sculptor PC $ 89 

SRMS - new version MS $159 

Synergy - create user interfaces MS $375 
Xtrieve - organize database MS $199 
ZAP Communications - VT 100 PC $ 89 


FEATURE 


RTC PLUS by Cobalt Blue. Translate 
FORTRAN 77 and RATFOR to C except 
F77I/0, FORTRAN character, and 
complex expressions. Some DEC F77 
extensions. Library C Source. MS $399 

Note: All prices subject to change without notice. Mention this ad. Some prices 
are specials. Ask about COD and POs. Formats; .V' laptop now available, plus 
200others. UPS surface shipping add S.Vitem. 
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TED MIRECKI 

NOTEBOOK 

DOS Memory Contro’ 

More pieces of the memory-management puzzle are 
discovered for this undocumented DOS feature. 

1 

oo 



T he details of DOS memory management, introduced in 
DOS version 2.0, remain officially undocumented. PC 
Tech Journal published information about this back in the 
days of DOS version 2.1 (see “Managing Memory,” William 
Redmond, August 1984, p. 42). With the recent release of 
DOS 3-3, it is prudent to review DOS memory management, 
generalize the previously published information to later ver¬ 
sions of DOS, and fill-in some details of memory usage. 

The memory above the resident portion of the operat¬ 
ing system is divided into blocks, each beginning on a para¬ 
graph boundary (an address that is a multiple of 16). Each 
process “owns” one or more blocks. Each block of memory 
is preceded by a 16-byte memory-control record that identi¬ 
fies the size and owner of the block. The layout of a 
memory-control record is shown in the table below. 

If the location of one memory-control record is known, 
the next one can be found as follows. Add 1 to the segment 
address of the record to obtain the segment address of the 
beginning of its memory block. To this address, add the 
length value from word three of the control record. The re¬ 
sult is the segment address of the next memory-control rec¬ 
ord (not the next memory block). If this calculation is per¬ 
formed for the last memory block (identified with a Z in the 
first byte of its control record), the result is the number of 
paragraphs of memory available to DOS. For example, in a 
system with 640KB of memory, adding the size of the last 
block to its starting address results in the value AOOOH, 
which is the address of the top of memory. 

DOS performs its memory-management functions by fol¬ 
lowing the chain of memory-control records, creating new 
ones or modifying existing ones. This chain is a singly 
linked list—it can be followed forward to its end but not 
backward to its beginning. To find the beginning, DOS has a 
pointer to the start of the chain. The pointer is kept within 
the main DOS program, lBMDOS.COM, at an offset that de¬ 
pends on the version number. The double word at this off¬ 
set, in the segment of IBMDOS.COM, is a far pointer to the 
first memory-control record. The location of the start-of- 
chain pointer is: DOS 2.0, offset lOAH; DOS 2.1, offset F6H; 
DOS 3.0, offset 128H; DOS 3.1, 3.2, and 3.3, offset 22H. 

The simplest metliod for finding the segment where 
IBMDOS.COM is located is to display the far address at 
0;80H, the vector for interrupt 20H (terminate process). This 
method does not work, of course, if a terminate-and-stay res¬ 
ident (TSR) program has hooked this interrupt. A more reli¬ 
able pointer is the segment portion of the far address at 
0:C1H, which is contained in an instruction that is a far jump 
to the DOS function dispatcher. 

Tlie first memory block contains the DOS file buffers, 
the file-control blocks used by the handle file I/O function 


calls, and any device drivers loaded by DEVICE statements in 
the CONFIG.SYS file. This block is established and owned by 
IBMDOS.COM, which does not have a program segment pre¬ 
fix (PSP). The block identification word in the first memory- 
control record, therefore, has the dummy value OSH. 

The second memory block contains the resident portion 
of COMMAND.COM. The command processor, just like an 
application program, has a PSP. The third block is the master 
environment containing the COMSPEC, PROMPT, and PATH 
strings and any strings inserted with SET commands. 

Subsequent memory blocks contain any TSR programs, 
followed by the currently executing process. Each resident 
program initially owns two blocks. The first contains a copy 
of the environment; for DOS 3.0 and later, this is followed 
(in the same block) by the name of the executable file from 
which the program was loaded. The program’s other mem¬ 
ory block contains the PSP and the program itself. When a 
program is loaded, it is allocated all remaining memory, so 
this block’s control record begins with a Z. If a program re¬ 
leases memory by shrinking this block, the signature in this 
control record is changed to M, the size word is updated, 
and a new Z record is created for the memory released. 

A program gets a pointer to its environment segment at 
offset 2CH of the PSP. The DOS Technical Reference recom¬ 
mends that a TSR program release its environment block to 
save memory. However, after deallocation the value at PSP 
offset 2CH still points to the same location, which is no 
longer owned by this process. The owner identification 
word in the deallocated memory block’s control record is 
properly updated to reflect deallocation and possibly subse¬ 
quent reallocation to another process. Furthermore, remov¬ 
ing the environment means that the resident program cannot 
be subsequently identified; this might be more of a problem 
than the loss of several dozen bytes of memory. 

This information is offered with a caveat: it is not docu¬ 
mented and, though it has remained unchanged since DOS 
2.0, no guarantee can be made that it will remain so. 


TABLE: IjzyoiU ofMemoiy Control Record 


OFFSET 

LENGTH 

CONTENTS 

0 

B>l:e 

Signature: ‘Z’ if last block in 
chain, ‘M’ otherwise 

1 

Word 

ID of owning process (Segment 
address of its PSP) 

3 

Word 

Length of block in paragraphs 
(excluding control record) 

5 

11 Bytes 

Reserved (currently unused) 
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event or a black 
out, 80% of the people 
who back up computers 
on data cartridge tape will 
do so on 3M. After 16 years 
of nearly flawless performance, 
we have only one question: Why are the 
other 20% still in the dark? 

Call (800) 423-3280 for 
a brochure. 







Analyzing 

Network 

Traffic 


The complexity of protocols in the typical 
LAN underlines the need for a network 
analyzer. The Sniffer is one such package. 

]. SCOTT HAUGDAHL 


H ave you ever encountered some¬ 
thing mysterious happening on 
your local area network 
(LAN)—something that defied explana¬ 
tion? Have you ever wondered what 
the LAN vendors aren't telling you? Do 
you really believe that vendor As im¬ 
plementation of a standard protocol 
follows strict rules and is compatible 
with vendor B’s implementation of the 
same protocol? The answers to these 
questions and more are yours with a 
LAN protocol analyzer. 

LAN protocol analyzers do more 
than check for problems and analyze 
protocols. They also are quite useful 
for debugging a user’s own network 
protocol, for developing systems soft¬ 
ware that relies on the vendor’s under¬ 
lying existing protocols, and for “snif¬ 
fing out” elusive bits and overdue 
acknowledgements. 

Recently, The Sniffer from Network 
General Corporation joined the melee 
of LAN protocol analyzers from vendors 
such as Excelan and Hewlett-Packard 
(HP). But The Sniffer is unique in that 
it can operate on both IBM’s Token- 
Ring Network (for which it was devel¬ 


oped) and Xerox’s Ethernet. An ARCnet 
(Datapoint) option should be available 
soon. Also unique to The Sniffer is a 
suite of protocol interpreters that can 
break down protocols, layer by layer 
and vendor by vendor. 

The ability to manage and diag¬ 
nose problems in a LAN is inversely 
proportional to its size—the larger the 
LAN, the more difficult it is to handle. 
Gateways to wide area networks 
(WANs) and multiple-vendor protocols 
on the same network further compli¬ 
cate diagnosis. The design of some net¬ 
works, such as die Token-Ring, prohib¬ 
its simple workstations (with standard 
PCs and network adapters) from moni¬ 
toring all traffic. 

Network management typically en¬ 
tails managing resources by configur¬ 
ing, controlling access, changing, audit 
monitoring, and the like. The user topi¬ 
cally relies on vendor software to per¬ 
form these functions, but such software 
is usually weak in diagnosing problems 
(except at a high level). 

Enter a LAN analyzer, which bene¬ 
fits both manager and administrator; 
because it can anatyze network traffic at 
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80486 PtATFORM 


In Georgia; International/OEM Sales: Resellers/YARs: Canada; 

404/441-2580 404/263-1006 404/448-5465 800/387-0453 


3577 Parkway Lane, Atlanta, GA 30092 Telex 4996147 SWLINK FAX 404/263-6474 


M aking the right connections. The decision is yours. Now 
that most companies have multiple levels of computing 
power, you need more than just a short-term answer to your net¬ 
working demands. 

You know what you need...DOS program compatibility, 
multi-tasking, expandability, file/record locking with password- 
protected security, remote access, and ease of use. In short, you 
need LANLink™.. .the complete networking solution. 

Network Board Free...Network Operating System 
Complete. In 1985, LANLink™ was the first network to be free 
of network boards. All of the network logic was on Server and 
Satellite diskettes. To this day, all it takes to set up a LANLink™ 
network is inexpensive cable, network software, and the very 
same communications ports most PCs & PS/2s already have. 

And now, LANLink^'' comes with its own network operat¬ 
ing system...PC-MOS/386?’ So you’re no longer dependent on a 
system designed for single users and stand-alone computers. 


DOS Program Compatibility...Complete 
Connectivity. dBASE III, WordPerfect, Lotus 1-2-3, and 
Symphony, are among the thousands of DOS-programs that are 
LANLink™ compatible. The network enables security-cleared 
users to access and share everything from programs and data¬ 
bases to high-speed laser printers and large-capacity hard disks. 
R-LANl” or Remote-LAN, gives you the ability to access the 
LANLink""'’ system, via modem, whether you’re across the street 
or across the country. 

A Platform for YOUR Future. The choice is clear. You 
can pay more than you want, for a stack of network boards. You 
can get less than you need with a CheapLAN—that’s file 
transfer software which masquerades as a network. Or, you can 
get LANLinkT-' And install a SOLUTION that will take you far 
into the future. Its price of $495 includes a server and a satellite 
module plus the network operating system. For complete details 
and the authorized dealer nearest you, call The Software Link 
TODAY at the toll-free number listed below. 


The First Network You Buy...The Last Network 
You’ll Need. Designed to take full advantage of the newest 
80386 machines, LANLink'''’ provides a true multi-user system 
which supports the complete line of PCs, PS/2s, and PC- 
compatibles. 


It lets you expand as your office networking needs grow. 
Each user gets multi-tasking capabilities, and you can network 
different types of computers. If desired, you can have multiple 
servers. And with the terminal support upgrade, you’re able to 
use terminals, or PCs, as satellites in multi-user “work groups!’ 
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LAIM^k 


Dealer Inquiries Invited 


CALL: 800/451-LINK 


LA-Nl-inkr F^C-.\I()S/:{8fi’.*and K-L.AN'.'are trademarks nf The Software Link. Inc. P.S/2. dBASE III. WordPerfect. Lotus I-2-;i and Symphony are trademarks of IBM Corp.. .AshtonTate. 
WordPerfect Corp.. and Lotus Development Corp.. rt*spectively. Prices and technical specifications subject to change. Copyright ©19H7. .All Kinhts Kcser\-ed. 

















































































NETWORK TRAFFIC 


any protocol level, the manager 
pinpoint a problem more readily. In 
general, the lower the layer, the more 
hardware-oriented the problem (in¬ 
cluding the cable); the higher the layer, 
the more software-oriented. The LAN 
analyzer also can verify that the net¬ 
work is operating properly as installed. 

By monitoring day-to-day opera¬ 
tion, the LAN manager can gather data 
for later statistical analysis of network, 
resource, workstation, and server utili¬ 
zation, time-outs, checksum errors, and 
the like. These data also can be used to 
define the network and analyze loads 
by injecting traffic back into the LAN. 
Data can even be purposely changed in 
order to detect how a file server han¬ 
dles bogus requests. 

These analyzers probably benefit 
most the applications developer and 
the protocol developer. For the appli¬ 
cations developer, they ensure that he 
is using protocols properly and effi¬ 
ciently; for protocol developers, they 
check for compatibility with other im¬ 
plementations or the proper operation 
of a new implementation. The accom¬ 
panying sidebar, “What’s in a Protocol?” 
summarizes the form and function of 
LAN protocols and describes the ISO 
(International Standards Organization) 
model to which many are designed. 

One caveat: because a LAN ana¬ 
lyzer is a powerful tool, it has the po¬ 
tential for misuse. All data traveling on 
the LAN are subjea to capture and in¬ 
spection by the analyzer. Security or 
access controls are bypassed, thus the 
only protection is data encryption. 
Analyzers with traffic-generation capa¬ 
bilities might also be used to generate 
false requests from a station. 

ANALYZING THE ANALYZERS 

Many LAN analyzers monitor various 
levels of protocols, and, not surpris¬ 
ingly, most are designed for the long¬ 
time standard, Ethernet. But comparing 
analyzers is inappropriate because of 
their range of strengths and weak¬ 
nesses. One analyzer might work only 
on its vendor’s network; another might 
not have a protocol breakout; and in 
another, the data might not log to disk 
in the background. 

Ethernet LAN analyzers are avail¬ 
able from Digital Equipment Corpora¬ 
tion (DEC), Excelan, HP, Sun Microsys¬ 
tems, and Network General, among 
others. Token-ring analyzers are avail¬ 
able in IBM’s LAN Manager Program, 
which has limited functionality, and 
from Network General. 

A LAN analyzer must capture all 
LAN traffic—all packets to all stations 


and at maximum back-to-back through¬ 
put. Typical adapter cards for a PC 
often cannot be used. On the Token- 
Ring, for example, the standard adapter 
card captures only the traffic destined 
for its own station; other packets are 
ignored. The PC’s capacity to process 
messages is also important—a slow 
CPU may not assimilate all messages 
before the adapter’s buffer area over¬ 
flows. For these reasons, a combination 
of high-performance PCs or special 
workstations and specially modified or 
configured adapter cards is necessary. 

When analyzing the activity on a 
LAN, bad packets can be as important 

\n analyzing IAN activity, 
badpackets can be as im¬ 
portant as good ones. A bad 
packet mually resultsfrom 
signal interference. 


as good ones. A bad packet can occur 
for many reasons, most of which are 
related to interference with the signal 
on the cable. The most common test 
for a bad packet is a cyclic-redundancy 
check (CRC), calculated as a function of 
the data in the packet. The receiver of 
a packet calculates the CRC and com¬ 
pares it with the CRC stored in the 
packet by the sender. Other bad pack¬ 
ets include runts (smaller than the 
minimum packet size) and truncated 
packets (smaller than the length speci¬ 
fied in the packet header). 

Most analyzers allow captured data 
to be viewed in realtime as they arrive 
from the network. However, events typ¬ 
ically occur too quickly on the LAN to 
be analyzed as they happen. Therefore, 
the packets are placed in a capture 
buffer, along with a time stamp, for 
later analysis. The time stamp helps 
determine such information as re¬ 
sponse and acknowledgement times for 
fine-tuning the network or protocols. 

In some analyzers, such as The 
Sniffer, the capture buffer must be 
turned off to save the captured data to 
disk; this limits the capture size to the 
capacity of the in-memory buffer. Oth¬ 
ers, such as the Excelan Lanalyzer, au¬ 
tomatically spool the data to a hard 
disk as a background task while traffic 
is captured in the foreground. 

In many debugging situations, the 
data packets of interest are interspersed 


with traffic from unrelated network 
equipment. Most analyzers offer a way 
xo filter the traffic—to save only pack¬ 
ets that meet specified criteria. For ex¬ 
ample, a filter could be set to capture 
only broadcast messages, or to discard 
all packets not destined for a particular 
station. A related facility, the trigger, al¬ 
lows the user to specify that data cap¬ 
ture start or stop when a specific data 
pattern is encountered in a packet. The 
small capture buffers in some analyzers 
make filtering and triggering necessities 
on busy networks, as demonstrated by 
The Sniffer analysis of Ethernet de¬ 
scribed below. In addition to filtering 
traffic before capture, some analyzers 
can set extra filters for viewing al¬ 
ready-captured data in order to cut 
down the volume of packets that must 
be traversed during analysis. 

Once the traffic is captured, it can 
be displayed in many ways. The sim¬ 
plest form is a hexadecimal/ASCII dis¬ 
play similar to the one used by DOS 
DEBUG. However, decoding the pack¬ 
et’s meaning from these hexadecimal 
values is tedious and error prone. 
Therefore, most analyzers also include 
a set of protocol interpreters, which dis¬ 
play a packet based on the protocol in 
use. Because the in-depth description 
of a single packet can become rather 
lengthy (often longer than a screen), 
analyzer displays allow the user to se- 
lea the level of detail desired. The 
Sniffer, for example, can show both 
summary and detailed views on the 
screen for each packet. 

Protocol interpreters can be dan¬ 
gerous if the user does not know the 
precise protocols being used. For ex¬ 
ample, Novell’s NetWare uses the IEEE 
802.2 Class 1 logical-link control (LLC) 
on the Token-Ring and no LLC on 
Ethernet. If the user places an 802.2 
LLC interpret on an Ethernet running 
NetWare, the packet will be interpreted 
improperly. On The Sniffer, however, 
the protocol interpreter realizes when 
a field has no meaning and informs the 
user, who should suspect that the pro¬ 
tocol does not follow the rules or that 
a different protocol is in use. 

In both the Token-Ring and Ether¬ 
net, each station is identified by a 48- 
bit address assigned when the card is 
manufactured. This address is unique 
to the network card in that station. 
Many protocol analyzers allow the user 
to create a database that gives a mne¬ 
monic name to a station, which is dis¬ 
played in place of a 12-digit hexadeci¬ 
mal number. For example, a station 
that operates as a server under Net¬ 
Ware might be named “NETWARE.” 
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so WHAT DO WE 
DOFCSiANENCXM:? 


The only thing better than getting 
applause is getting a standing ovation. So, 
in response to rave reviews, we’re intro¬ 
ducing our Carbon Copy PLUS’’" communica¬ 
tions software while Carbon Copy’’" is still 
climbing in the Tbp 20 software hits. 

Running on an BM® or compatible 
PC, Carbon Copy PLUS gives you enhanced 
remote control capabilities over and above 
those found in our oi^al Carbon Copy. 

Plus terminal emulation, compatibility 
with Crosstalk® script files, and support 
of the popular X-Modem and Kermit file 
transfer protocols. 

In remote control mode, use your 
PC to observe and control a remote PC as 
though the two were one. Applications 

CARBON COPY plus: 

THE ONLY DOUBLE FEATURE IN COMMUNICAHONS SOFTWARE. 


include remote training and support. 
Access to your office or home PC 
while on the road. Remote access to a 
LAN. Remote access to a maiiffiame or 
mini via an IRMA® or SmartAlecf® board. 
And much more. 

In terminal emulation 
mode, it’s a snap to access host 
computers and on-line information data 
bases. And you can receive or transmit 
telexes from around the world. Carbon 
Copy PLUS emulates most popular 
async terminals. 

So, stand up and cheer. Corporate 
America. Never again will you have 
to buy one communications program 
for PC remote control. And another 
for general-purpose conununications. 
Because now, for about half the cost of 
buying both. Carbon Copy PLUS gives 
you one integrated connectivity package 
that does it all. 

For more details, contact Meridian 
Tbchnology or visit your local dealer. 
Carbon Copy PLUS. Think of it as the 
sequel without an equal. 





Carbon Cop>’ and Carbon Copy PLLiS am trademiirks of Meridian Tbchnology Inc. All other refcrcne<!d products arc irademark-s of their respective manuEu turcrs. 


MeridianW/M HOl Dove street. Suite 120 
Technologym^ Newpon Beach, CA 92660 (714) 476-2224 
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NETWORK TRAFFIC 


In addition to details about each 
packet, many analyzers provide statisti¬ 
cal summaries of network activity, in¬ 
cluding the realtime display of total 
packets received, total bytes received, 
error tallies, and network utilization 
with user-specified sampling intervals. 
Some also include histograms of activ¬ 
ity for specific station addresses for 
analyzing traffic patterns and perfor¬ 
mance bottlenecks on the network. 
Other desirable features include porta- 


WH4TS IN A PROTOCOL? 

A protocol is simply a set of conven¬ 
tions that allows two or more end¬ 
points to communicate. Protocols con¬ 
sist of syntax, semantics, and timing. A 
protdcdFs defines the bit 
stream (a series of ones and zeroes) 
by dividing it into fields. For example, 
the first 48 bits might be the source 
address, followed by 48 bits of desti¬ 
nation address, 16 bits of packet type, 
and so forth. The semantics define 
the precise meanmg of the bits within 
a field; For example, an address of all 
ones might be interpreted to be a 
broadcast message. The timing in¬ 
cludes the raw data rate of the bit 
stream and time-outs between 
aeknowledgerhents. Timing is critical 
to the smooth flow of information 
over a high-speed LAN. 

When describing the syntax and 
sem^tics of protocols, vendors often 
refer to the open system interconnec- 
ilon (OSI) model developed by the 

(International Standards Organi¬ 
zation). The OSI is a seven-layer 
lii^delfor the connection of npnho- 
mogeneous (multivendor) equipment 
in a network. (See “SNA Strategies,” 
Art Krumrey, July 1985, p. 40.) 

The bottom-most layer of the 
OSI, layer 1, is the physical link. The 
' OSI reference model states that layer 
1 must specify the encoding tech¬ 
nique (differential Manchester encod¬ 
ing is used in both Ethernet and the . 
TokenrRing Network), the signaling 
rate, and the interface to layer 2, data 
link. The physical layer does not 
specify the media type and connec¬ 
tors; each layer in the OSI model is 
independent of the layers above or 
below, and in this case, the physical 
signaling and bit rate are independent 
of the media type. 

Layer 2 specifies the data-link 
procedures and packet format. It is 
this layer that first divides the bit 
stream from layer 1 for field interpre¬ 
tation. Example data-link procedures 


ble operation and remote operation 
over a phone line. These allow a single 
analyzer to service multiple on-site net¬ 
works or different off-site networks. 

The Sniffer is not vendor depend¬ 
ent: it will operate on both the Ether¬ 
net and the Token-Ring networks, and 
it can be configured with several proto¬ 
col interpreters. It delivers an overall 
unique and powerful performance, but, 
as do all such packages, it has a few 
weak spots as well. 


include the lEfiE 802.2 LLC (logical- 
link control), HDLC (high-level data- 
link control), and SDLC (synchronous 
data-link control). It is broken into 
type 1 (cbhhectionless) and type 2 
(connecfionK)riented) services. Type 1 
allows sending datagrams (one-time 
messages) with no prior connection 
or acknowledgements. Type 2 estab¬ 
lishes a conneaion before the trans¬ 
fer of data and includes sequence 
numbers and acknowledgements. 

The network layer, layer 3, sup¬ 
ports internetworked environments. It 
recognizes an additional level of ad¬ 
dressing and works in a gateway to 
route packets to other networks. 

Layer 4 is die transport layer, 
supporting reliable communication 
between two endpoints, even on un¬ 
reliable networks, such as Ethernet, 
that depend on datagrams. Ethernet 
systems do not implement IEEE 802.2 
type 2 services. The transport layer 
adds sequence numbers, acknowl¬ 
edgements, and, depending on the 
class of service, error recovery. 

The next is layer 5, the session 
layer, which enables the establish¬ 
ment, maintenance, and break-down 
of a session between two endpoints, 
by logical name. NETBIOS is often - 
referred to as a session-level inter¬ 
face, even though it provides other 
services, including the sending and 
receiving of datagrams. 

Layer 6, presentation, contains 
the encoding rules for data represen¬ 
tation, such as character sets, integer 
representation, and floating point. Fi¬ 
nally, the application layer (7), pro¬ 
vides network services, such as file 
transfer, terminal emulation, and log¬ 
ging into a file server. The application 
layer is often confused with applica¬ 
tions such as spreadsheets and word 
processors, which are really at “layer 
8.” (One correct example of a PC LAN 
layer-7 application is the shell soft¬ 
ware in the NetWare workstation.) 


SNIFFER BASICS 

The Sniffer package comprises a Com¬ 
paq Portable II, network adapter(s). 

The Sniffer software, and DOS. The 
Portable II is equipped with an 8-Mhz 
80286, a 20MB hard disk, four expan¬ 
sion slots, and a memory-expansion 
area for adding a proprietary Compaq 
memory board. It can be ordered with 
an Ethernet adapter (3Com’s EtherLink 
Plus), a token-ring adapter (Proteon’s 
Token-Ring AT), or both network adapt- 


ISO has developed protocols for 
each layer of the OSI model. IEEE 
has developed protocols for layers 1 
and 2. The most-used IEEE protocols 
are IEEE 802.2, 802.3 (1- or 10-Mbps 
baseband, bus topology for Ethernet 
and AT&T Information Systems’ Star- 
LAN), 802.4 (1- to 10-Mbps Token Bus 
broadband, the bus topology used in 
the MAP specification), and 802.5 (1- 
or 4-Mbps, baseband, the ring topol¬ 
ogy for the IBM Token-Ring), The 
IEEE specifications deviate from the 
OSI model somewhat in that the 
802.3, 802.4, and 802.5 standards 
specify layer 1 and the lower half of 
layer 2. IEEE 802.2 is really the upper 
hsli of layer 2 (for additional informa¬ 
tion on this subject see “LAN Hard¬ 
ware Standards,” Art Krumrey and 
John Kolman, June 1987, p. 54). 

Other popular protocols were 
developed before the OSI model, in¬ 
cluding the IBM SNA, Xerox XNS, and 
TCP/IP used by the U.S. Department 
of Defense. However, the layering is 
very similar to the model. SNA pro¬ 
vides the functionality of layers 1 to 7, 
XNS covers layers 3 to 7, and TCP/IP 
covers layers 3 and 4. 

All of this complexity underlines 
the need for LAN protocol analyzers. 
LAN protocols consist of several layers 
performing differing tasks. Designers 
want efficiency and functionality. 

Users want protocols to work trans- 
parentiy and fast. The complexity of 
such systems can be burdened further 
when protocols from different ven¬ 
dors operate on the same LAN— 
Ethernet is one such environment. 
Often, many different protocols are in 
use at any given time to support a 
variety of applications. A PC might use 
one set of protocols when emulating 
a terminal and another when commu¬ 
nicating with a terminal server, be¬ 
cause these services often are offered 
1 by different vendors. 

—Scott Haugdahl 
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PHOTO 1: The Syriffer opening Menu 



Three menu windows are displayed by The Sniffer; the cen¬ 
ter window displays the items that can currently he chosen. 
Function key mappings are shown in boxes at the bottom 
of the screen and change depending on the menu in use. 


PHOTO 2: The Sniffer Protocol Filter Menu 




1 MAC frames 

Traffic Generator ◄J 

Station address 

1 NETBIOS SAP 

^■Capture filters ■ 

^■Protocol H 

X XNS SAP 

Trigger 

Pattern match 

X SNA SAPs 

Capture 


1 Novell NetWare SAP 

Display 


X SNAP SAP 

Files 


X U-B SAP 

Exit 


X ISO Netuork SAP 

X Other SAP 


Select protocol pre-filters. 


=Use the arrow ke^s to wove around in the aenu^ 



In this screen, the “Capture filters” option of the main 
menu has been selected, bringing up the set of choices in 
the center window. Options for “Protocol” are shown in 
the rightmost window; selected options are checked. 


ers. Both take advantage of the 16-bit 
PC/AT-compatible bus. 

Proteon’s Token-Ring AT was de¬ 
signed to be more secure than Ether¬ 
net by eliminating an option that allows 
all frames to be received by any sta¬ 
tion. For diis reason, the Proteon 
adapter uses a modified Texas Instru¬ 
ments’ token-ring chip set normally 
used only in the initial design of a 
token-ring adapter. Both Proteon and 
IBM production adapters contain the 
more secure chip set. 

To physically connect an Ethernet 
network, die user must access the ex¬ 
isting external transceiver and trans¬ 
ceiver cable in a thick-cable network. 
The Sniffer’s Ethernet adapter contains 
a built-in transceiver designed for thin- 
cable (RG-58/U) installations. Using the 
built-in transceiver requires opening 
the machine and changing the configu¬ 
ration switches on the Ethernet card. 
This is particularly unfortunate for 
small sites that have only thin Ethernet 
cable, because they are not likely to 
have an external transceiver. For 
Token-Ring networks, the connection is 
uncomplicated, requiring only the stan¬ 
dard adapter drop cable used with the 
IBM PC Token-Ring Adapter. 

CUSTOMIZED SOFTWARE 

The Sniffer software consists of a sin¬ 
gle, rather large .EXE file. When the 
machine is booted, AUTOEXEC.BAT 
brings up a menu. The menu options 
depend upon the configuration— 
Ethernet, Token-Ring, or both. The user 
also can exit to DOS and use the ma¬ 
chine as a standard PC. The DEMO op¬ 
tion is handy for demonstrating how to 
operate The Sniffer when a network 
cannot be accessed. 


In The Sniffer 1.19, the version 
reviewed, the various protocols sup¬ 
ported are built into die .EXE pro¬ 
gram—at time of purchase, the buyer 
specifies the protocols desired, which 
dien are customized into the .EXE file. 
Widi version 1.20, the programmer can 
extend The Sniffer’s protocol interpre¬ 
tation by adding custom protocols or 
even writing an individual interpreter 
for any protocol supported by Network 
General, such as the TCP/IP (Transport 
Core Protocol with Internet Protocol). 

Available protocol suites include 
several TCP/IP varieties, including ARP, 
TCP, UDP, ICMP, DNS, and Telenet; Sun 
Microsystems’ Network File System 
(NFS) protocols, including RPC, YP, and 
PMAP; ISO 8473 IP; ISO 8073 Transport 
Protocol (TP) class 4; Xerox Network 
Systems (XNS) protocols used by 
Xerox, 3Com 3Plus, and Ungermann- 
Bass, including PEP, SPP, IdP, and Cou¬ 
rier; the Server Message Block (SMB) 
protocol developed by Microsoft for 
Microsoft Networks and also used in 
the IBM PC LAN Program; NETBIOS; 
NetWare Core Protocol (NCP), used for 
dialogue between the workstation and 
a file server; the IEEE 802.2 LLC Type 1 
and Type 2 protocols used by virtually 
all Token-Ring and Ethernet LANs; and 
the media-access control (MAC) proto¬ 
col, a superset of the IEEE 802.5 proto¬ 
col used in the IBM Token-Ring. 

Operation of The Sniffer is con¬ 
trolled entirely by menus. The menus 
use a sliding-window display in which 
the menu cursor is always in the center 
of the screen and the user slides tliree 
windows left or right by pressing the 
appropriate arrow key. The left-hand 
window shows the previous menu, the 
center window has the present choices 


to be selected, and the right-hand win¬ 
dow displays the subchoices for the 
selection made in the center menu. 

Although this t}pe of window dis¬ 
play is not new, it has been used very 
little in the PC world, and it is an ex¬ 
tremely straightforward method. In fact. 
The Sniffer was put to work right out 
of tite box—without a look at the man¬ 
ual. Only later was a sheet found enti¬ 
tled, “For Those That Don’t Read Man¬ 
uals.” The on-line help, available by 
pressing FI, is limited. 

The Sniffer opening menu (see 
photo 1) is shown selecting the capture 
option. The submenus, which include 
the options for capture, are displayed 
to the right. A double-thick vertical bar 
with an arrow indicates that the options 
to the right of the bar are mutually 
exclusive. To select an option, the user 
moves the cursor up or down to its 
title, then presses the space bar. 

The Sniffer collects all packets 
(good and bad) and breaks them down 
into tlie higher-level protocols based 
on die frame format. It can filter pack¬ 
ets according to a single station ad¬ 
dress—a particular protocol, such as 
NetWare, using the service access point 
(SAP) at the IEEE 802.2 LLC level, or a 
pattern match limited to four bnes plus 
an offset. The LLC is the highest level 
diat can be filtered. The screen in 
photo 2 shows a menu with the pro¬ 
tocol-filtering option. In this menu, 
more than one option can be selected 
at a time; a check mark next to the 
option indicates it is turned on. 

Once packets are in the capture 
buffer, they can be either displayed or 
saved for later analysis. One major dis¬ 
advantage of The Sniffer is that it cur¬ 
rently supports a maximum buffer size 
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IBM’s Token-Ring medium access control (MAC) format is a superset of the IEEE 
802.5 MAC frame. IBM added the source routing field and new vector IDs. 


FIGURE 2: A Sniffer Suntmaty of MAC Frames 


Sniffer data collected on 5/22/87 at 14:57:36, file C:\CAPTURE\ATC_TR\3H.TRC, Page 1 

Frame 

Rel time 

Destination Source 

Summary 

M 1 

0.000 

Broadcast 

ATC Sniffer 

MAC Active Monitor Present 

2 

0.013 

Broadcast 

NetWare 

MAC Standby Monitor Present 

3 

6.927 

Broadcast 

ATC Sniffer 

MAC Active Monitor Present 

4 

6.942 

Broadcast 

NetWare 

MAC Standby Monitor Present 

5 

13.854 

Broadcast 

ATC Sniffer 

MAC Active Monitor Present 

6 

13.870 

Broadcast 

NetWare 

MAC Standby Monitor Present 

7 

18.762 

Broadcast 

ATC Sniffer 

MAC Ring Purge 

8 

18.763 

JSH AT 

JSH AT 

MAC Duplicate Address Test 

9 

18.764 

Broadcast 

ATC Sniffer 

MAC Active Monitor Present 

10 

18.765 

JSH AT 

JSH AT 

MAC Duplicate Address Test 

11 

18.765 

LAN Manager 

JSH AT 

MAC Report SUA Change 

12 

18.778 

Broadcast 

JSH AT 

MAC Standby Monitor Present 

13 

18.779 

LAN Manager 

NetWare 

MAC Report SUA Change 

14 

18.780 

Param Server 

JSH AT 

MAC Request Initialization 

15 

18.781 

Param Server 

JSH AT 

MAC Request Initialization 

16 

18.782 

Param Server 

JSH AT 

MAC Request Initialization 

17 

18.782 

Param Server 

JSH AT 

MAC Request Initialization 

18 

18.788 

NetWare 

JSH AT 

NCP C Find nearest file server 


In this sequence output by The Sniffer, the station JSH AT is entering the ring. 
Frame 7 is a ring purge by the active monitor, meaning that the token was lost. 


of only 256KB. Such a buffer can fill 
rapidly even with filters set. However, 
the user can elect to stop when the 
buffer fills or to capture packets in a 
circular fashion, overwriting previously 
captured frames. The only way to save 
tlie buffer is to stop the capture mo¬ 
mentarily, save to a file, and start a 
new capture that erases the contents of 
the old capture buffer. Network Gen¬ 
eral indicates that extended AT memor>^ 
will be supported in tlie near future. 
Supporting up to 15MB of additional 
memory certainly would make the 
buffer problem less of an issue. 

The Sniffer was tested in two com¬ 
pletely different LANs. The first was a 
controlled token-ring environment used 
in-house by Architecture Technology, a 
consulting firm in Minneapolis, Minne¬ 
sota; the second was an uncontrolled 
Ethernet environment at a major uni¬ 
versity. The token-ring environment 
consisted of a NetWare/86 file server 
operating on an AT compatible. The 
Sniffer itself, and a single AT worksta¬ 
tion. The Ethernet environment con¬ 
sisted of several Sun Microsystems 
UNIX-based workstations, HP minicom¬ 
puters, Data General minicomputers, a 
VAX 11/780, and Bridge Communica¬ 
tions CS/100 communication servers 
with several attached terminals. 

SNIFFING TOKEN-RINGS 

The MAC frame format as defined by 
IBM is a superset of the format defined 
by IEEE 802.5 (see figure 1). The op¬ 
tional source-routing field is unique to 
IBM, as are several vector identifica¬ 
tions not found in the IEEE version. 

The vectors are split into major vectors, 
which in turn are divided into suhvec- 
tors (see “The Token-Ring Solution,” J. 
Scott Haugdahl, Januar}^ 1987, p. 50). 

A good way to examine the opera¬ 
tion of MAC frames is by using The 
Sniffer to check the token-insertion 
sequence that occurs when an AT 
(named JSH AT in figure 2) joins the 
network. Figure 2 is a Sniffer-generated 
printout of the frames in summary for¬ 
mat. The printout shows only the high- 
level protocol within the frame, be¬ 
cause it was the option selected for 
viewing. Whatever format the user se¬ 
lects to display—summary, detail, or 
hexadecimal—also can be printed or 
saved to a DOS file. 

The columns in the listing include 
die frame number, the relative time 
from beginning of capture in millisec¬ 
onds (The Sniffer’s time-stamping reso¬ 
lution), the destination name, the 
source name, and the summary of the 
frame protocol. The source and desti¬ 


nation can be displayed as either the 
48-bit token-ring address or as a name, 
for easier station recognition. The time 
can be displayed and printed in three 
different ways: time from the start of 
capture, absolute (clock) time, or the 
delta time since the last frame. 

The Sniffer’s delta time is some¬ 
what nonintuitive—if a frame arrives 
less than a half-millisecond after a pre¬ 
vious frame, the delta time reads zero. 
If this happens in rapid succession, it 
appears as if many frames are arriving 
in the same one-millisecond interval. 


When the time between two nonadja- 
cent frames is important, the time 
stamp should be used, not the delta. 

Referring to figure 2, before JSH 
AT is inserted into the ring. The Sniffer 
is the active monitor and the NetWare 
server is the standby. The monitor MAC 
frames are broadcast about every seven 
seconds. Frame 7, at 18.762 seconds, is 
a ring purge by the active monitor, 
meaning that the token was lost. The 
likely cause is that the JSH AT has acti¬ 
vated tlie relay in the multistation ac¬ 
cess unit (MAU), interrupting the nor- 
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Actual unretouched screen image. 



MITSUBISHI 


Mitsubishi Has A Great Picture 
In-Store Forlbu* 



A High-Quality Line of PC Monitors 
Priced Below The Competition. 


Introducing the Mitsubishi brand name family of PC 
Monitors. Select from five different IBM® compatible 
models, along with the new IBM PS/2™ compatible 
XCd429C. Each has a 13V" diagonal viewing area and 
proprietary high contrast glass for the sharpest image 
possible. 

Affordably Priced PC Monitors 

The XC Series incorporates proven Mitsubishi quality 
and reliability at an extremely affordable price. In fact, 
we’ve included a wide variety of features for which you’d 
expect to pay considerably more. Like advanced video 
and deflection circuits to reduce distortion and optional 
tilt and swivel base for improved ergonomics. Also in-line 
self-convergence for low power consumption and extra 
reliability. 

The XC Series is available in quantity, ready to support 
a wide range of application needs—from standard word 
processing and business graphics to windowing and high 
resolution solids modeling and CAD. 


Complete Customer Satisfaction 

Mitsubishi stands behind its brand name XC Series 
monitors with knowledgeable applications and service 
personnel and backs each product with a comprehensive 
one-year warranty. It all adds up to a worldwide reputation 
for state-of-the-art electronics and unparalleled customer 
satisfaction. 

Compare the picture quality and see for yourself why 
Mitsubishi monitor displays look so good. 

For product literature and your nearest distributor, call 
Mitsubishi today at 1-800-556-1234 Ext. 54. In California 
call 1-800-44L2345 Ext. 54. Mitsubishi Electronics 
America, Inc., Computer Peripherals Division, 991 Knox 
Street, T3rrance, CA 90502. 

A MITSUBISHI 
ELECTRONICS 



XC-1409C 

$519.00 Sug. Retail 
IBM'CGA Compatible 
Medium Resolution Monitor: 
13V" • 2,000 characters, 
640 X 200 graphics resolu¬ 
tion • TTL video input 
15.75KHZ • 16 colors 
0.4mm pitch stripe mask 


XC4410C 

$659.00 Sug. Retail 
IBM'EGA Compatible 
High Resolution Monitor: 
13V" • 2,000 characters, 
640 X 350 graphics resolu¬ 
tion • Dual-Mode/TTL 
video input 15.75/ 
22.4KHz • 16/64 colors 
0.4mm pitch stripe mask 



XC4430C 

$739.00 Sug. Retail 
IBM'EGA Compatible 
High Resolution Monitor: 
13V" • 2,000 characters, 
640 X 350 graphics resolu¬ 
tion • Dual-Mode/TTL 
video input 15.75/ 
22.4KHZ • 16/64 colors 
0.31mm fine dot pitch 



XC4412C 

$799.00 Sug. Retail 
IBM-PGC Compatible 
High Resolution Monitor: 
13V" • 4,800 characters, 
640 X 480 graphics resolu¬ 
tion • Analog video input 
30.49KHz • Infinite colors 
0.31mm fine dot pitch 



XC-1429C 

$685.00 Sug. Retail 
IBM-VGA Compatible 
High Resolution Monitor: 
13V" • 4,800 characters, 
640 X 480 graphics resolu¬ 
tion • Analog video input 
31.5KHz • Infinite colors 
0.28mm fine dot pitch 


CIRCLE NO. 237 ON READER SERVICE CARD 


IBM is a registered trademark of International Business Machines Corp., © 1987 Mitsubishi Electronics America, Inc. 
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The logical link control (LLC) format, used by the Token-Ring Network, consists 
of three types of frames. I (Informational) frames are used for sequenced mes¬ 
sages, U (Unnumbered) frames are for unsequenced, unacknowledged messages, 
and S (Supervisory) frames are used for status and flow control. 


mal flow and causing the lost-token 
timer to expire at the active monitor. 

Following the ring purge, the 
token begins flowing again. In frames 8 
and 10, JSH AT checks whether any 
other station has its address. None 
does, so the next step is to notify the 
LAN manager (a management function 
unique to IBM) that the upstream ad¬ 
dress of JSH AT has changed (by being 
inserted into the ring). This is part of a 
neighbor-notification process in which 
tlie upstream-neighbor address (the ac¬ 
tive adapter before JSH AT) is deter¬ 
mined based on the monitor broadcast 
packets. The LAN manager is targeted 
by broadcasting a functional address (a 
special broadcast group address) that 
can be picked up by any station listen¬ 
ing for that address. Because the re¬ 
view test environment has no LAN 
manager, this frame goes unprocessed. 
In frame 12, JSH AT broadcast its 
standby monitor frame. 

In frames 14 to 17, a burst of re- 
quest-initialization frames is sent to the 
functional address for a parameter 
server, an optional component not 
present in this network. The IBM 
Token-Ring Bridge Program, for exam¬ 
ple, acts as a parameter server and sup¬ 
plies information, such as the ring 
number, for use in source routing as 
well as determining problems. From 
this point on, JSH AT is ready to use 


tlie Token-Ring to communicate with 
NetWare or other ring resources. 

In addition to carrying MAC infor¬ 
mation, the basic Token-Ring frame (or 
802.3 Ethernet for that matter) can 
carry LLC frames. Figure 3 shows the 
IEEE 802.2 LLC frame encapsulated 
within the information field of the 
Token-Ring frame. The two bits adja¬ 
cent to the right of the frame field- 
control byte indicate how the informa¬ 
tion field is to be interpreted; a 00 in¬ 
dicates a MAC frame; a 01, an LLC 
frame. An important LLC field is the 
destination-service-access point (DSAP), 
which informs the receiving frame han¬ 
dler which process is to receive the 
frame. The DSAP values are assigned to 
vendors by the IEEE 802 committee to 
ensure that each is unique. 

The control field contains detailed 
information on how to handle the LLC 
frame itself. Frames can be informa¬ 
tional (I), supervisory (S), or unnum¬ 
bered (U). NetWare employs the sim¬ 
plest—the U frame—used for Type 1 
operation (connectionless with no se¬ 
quence numbers or acknowl¬ 
edgements). The I frame is used for 
connection-oriented service, a Type 2 
operation in which sequence numbers 
are used at the LLC level. NetWare uses 
sequence numbers at the transport 
level rather than the LLC Type 2 level. 
This simplifies the process of porting 


NetWare to networks not having con¬ 
nection-oriented services. 

If the DSAP is EO, The Sniffer in¬ 
terprets the frame as a NetWare frame 
and treats the rest of the frame accord¬ 
ingly. Photo 3 shows The Sniffer view 
of a frame containing a NetWare open- 
file request. Three views are available 
to the user: summary, detailed, and 
hexadecimal. Any or all of these views 
can be turned on and off. As the user 
moves the cursor around inside a view 
window, the subordinate window 
changes accordingly. For example, the 
user can select the summary window to 
display only the highest protocol recog¬ 
nized by The Sniffer within the frame 
or to display the encapsulated view, as 
shown in photo 3. Then, if the cursor 
were moved to, say, the NCP portion of 
tlie frame in the summary window, the 
detail window would contain an Eng¬ 
lish explanation of the NCP request and 
the hexadecimal window would high¬ 
light the actual location of the bits in 
the frame, along with their ASCII (or 
EBCDIC) representations. Photo 4 
shows only the detail window, high¬ 
lighting the NCP open-file request. All 
NCPs are carried across the Token-Ring 
using the same basic format. 

By examining the packets, it can 
be deduced that NetWare is not purely 
XNS. Novell uses the standard XNS IP 
format, but not the standard XNS- 
sequenced packet protocol found in 
the internet data field. This is replaced 
instead by the NCP, which contains its 
own Novell-defined fields, including a 
sequence number field. 

NetWare does, however, adhere to 
die routing information protocol (RIP) 
when multiple servers and/or gateways 
are used to create an internet environ¬ 
ment. In testing, The Sniffer revealed 
that a Novell server broadcasts a RIP 
frame about once every minute to no¬ 
tify all attached servers that it is active 
on a certain network. The network, 
called an object network in XNS termi¬ 
nology, is identified by a unique 32-bit 
identifier issued to each installed net¬ 
work card in the server when NetWare 
is installed. 

The NetWare dialogue between a 
workstation and a file server covers 
only four layers of protocol, rather than 
the full seven of the open-system inter¬ 
connection (OSI) reference model. The 
four layers are physical, data link, net¬ 
work, and transport. 

A SIMPLE REQUEST 

What is a typical, simple DOS request/ 
protocol flow? Figure 4 shows the out¬ 
put of network activity for a DIR com- 
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savings and a capability increase! 


Compared to a disk drive, 
MTRAM’s speed is phenomenal. 

William Wong, PC Labs 


The results are in. BATRAM outperforms 
disk drives! And now, with exclusive 
software, BATRAM also performs as an 
EMS device! 


This ultra-high performance IBM PC/XT/AT 
compatible mass storage device combines the 
speed of RAM, the safety of long term battery 
backup, and the security of sophisticated ECC 
(Error Correction Coding) to give you extremely 
fast, safe, and reliable storage. 


BATRAM IS 700% FASTER THAN A 
DISK DRIVE. 


Your applications like spreadsheets, data base 
management, CAD/CAM and local area networks, 
which are all disk intensive, benefit from 
BATRAM’s phenomenal speed. 


EXCLUSIVE EMS SOFTWARE 

Santa Clara Systems’ exclusive EMS software gives 
you the ability to partition BATRAM’s memory for 
each workstation on the network, instead of 
purchasing an expensive EMS board for each 
computer. 


BATRAM ADDS ERROR CORRECTION 
CODING 


BATRAM only occupies one expansion slot, versus 
up to 4 for competing niemory boards. And no 
other EMS/RAM board offers the important ECC 
security that BATRAM offers, making BATRAM the 
ideal EMS unit! 


BATTERIES PROTECT RAM MEMORY 


BATRAM IS TOUGH 

BATRAM’S rugged shock-mounted, no-moving- 
parts construction is built for use and abuse ii 
tough environments. It is totally unaffected by 
the shake, rattle, and roll that render disks 
useless. 


BATRAM: THE FIRST NO-WORRY 
MEMORY 


Call us now for the whole story on the 
industry’s fastest, safest, and most reliable 
storage device: BATRAM, the no-worry 
memory. Dealer inquiries welcome. 
Call (408) 729-6700 today. 


BATRAM SUPPORTS EMS 

The design qualities that make BATRAM such an 
outstanding DOS device, also make it an innova¬ 
tive EMS (Expanded Memory Specification) device. 
Popular programs which support the Lotus/Intel/ 
Microsoft Expanded Memory Standard can access 
BATRAM just as though they were accessing 
internal memory expansion boards, at a cost 


Power interruptions don’t phase BATRAM. Your 
important data is protected by BATRAM’s innova¬ 
tive two week battery backup. These batteries are 
continually charged, delivering full power so 
your data is always safe. You can even unplug 
BATRAM without losing data for up to two 
weeks. BATRAM’s ECC is further assurance of 
your datas integrity. 




Santa Clara 
stems, Inc. 


A Novell Company 

1610 Berryessa Rd., San Jose, CA 95133 

(408)729-6700/FAX (408)259-0778/TLX 176309 SCS SNJ 


IBM PC/XT/AT are trademarks of International Business Machines Inc. 
Lotus/Intel/Microsoft are trademarks of their respective companies. 
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PHOTO 5: Window with Open-file Request 


PHOTO 4: Close-up Open-file Request Window 


rSUmARy—»elta t—BST- 





LLC C D=E0 S=E0 U1 

8 

0.005 JSH AT 

♦-NetWare 

XNS NetWare Request N=172 C=1 T=1 
NCP C Open file MEMO.PAS 

DLC AC=10, FC=40, FS=03 


DETAIL- 

SLC: 

DLC: 

DLC: 

DLC: 

DLC: 


rHEX- 


- DLC Header - 

Frame 7 arrived at 16:04:28.978; frame size is 66 (0042 hex) bytes. 
AC: Frame priority 0< Reservation priority 8, Monitor count 0 
FC: LLC frame, PCF attention code: None 

-Frame 7 of 125- 

-ASCI I- 

18 48 18 88 5A 88 F8 3B 18 88 5A 88 9B 38 E0 E0 .8. .Z..:..Z. .8.. 

03 FF FF 00 31 00 11 00 00 20 00 00 00 00 00 00 ....1. 

A0 04 51 00 00 82 28 10 00 5A 00 9B 38 40 01 22 ..Q...(..Z..80." 

22 AC 01 01 00 4C 02 06 11 08 4D 45 4D 4F AE 50 "....L....MEMO.P 

41 53 AS 

-Frame 7 of 125- 

_ Use TAB to select windows 


7 Prev 18 Next 
frame I frame 


NCP: 

NCP: 

NCP: 

NCP: 

NCP: 

NCP: 

NCP: 

NCP: 

NCP: 

NCP: 

NCP: 

NCP: 

NCP: 

NCP: 

NCP: 

NCP: 

NCP: 

NCP: 

NCP: 


Request code = 76 


Dir handle = 02 
Search attribute flags = 


. 1 .. 

.. 1 . 


Desired access rights = 


File name = "MEMO.PAS" 


[Normal end of Netware 


: Not defined 
: Hidden files allowed 
: System files allowed 
: Not defined 
11 

Not defined 

Single-user mode (exclusive) 
Allow others to open for writing 
Allow others to open for reading 
Open for writing disallowed 
Open for reading 


"Open File Request" packet.) 
-Frame 7 of 125- 


Three levels of detail are shown. The higlilighted line in the 
SUMMARY window is elaborated in the DETAIL window. 
The bytes in the frame representing data in the DETAIL 
window are shown in the HEX window. 


A ftill-screen option provides a larger viewing area for the 
DETAIL view of the frame—in this case, a NetWare Core 
Protocol (NCP) request. Function keys can move the user 
through the frames while remaining in the detailed view. 


mand performed at \USR\JSH\MEMO. 
Insteacl of using relative time, the bytes 
are shown for a simple directory listing 
of 10 files. The summary column also 
shows the encapsulation of each proto¬ 
col used. The filter was set to JSH AT 
to eliminate other network traffic. 

The directory command starts with 
frame 10, with a NetWare Get volno 2 
stats command. NetWare responds with 
the statistics, then JSH AT (that is, DOS) 
requests the directory path of handle 
02—twice. Eventually the search pa¬ 
rameters are set and the file names are 
returned, starting with the DOS find 
first entry and continuing each time 
the DOS search for next entry is in¬ 
voked at JSH AT. The NetWare se¬ 
quence number (N) is incremented for 
each send/reply frame. The C indicates 
the NetWare connection number and 
the T, the task-identification number. 

The DIR request ends at frame 47; 
frames 48 and 49 are present because 
the prompt had been set previously to 
the path (using $P$G). The total bytes 
passed over the network to do a DIR 
*.* on 10 files was 2,709 bytes. Using 
this technique, a user can easily deter¬ 
mine the protocol (as well as DOS) 
overhead when issuing DOS commands 
from various LANs. 

USEFUL FEATURES 

Triggering in The Sniffer is limited to 
two bytes at a given offset from the 
beginning of the frame, or from the 
beginning of the LLC portion of the 
frame. The user can specify \he trigger 
to occur when the pattern is present or 
not present. The trigger also can be 
combined with the filter so that only 
frames from a certain station are 


checked. This allows capturing from a 
significant event forward, starting a cap¬ 
ture, for example, when an application 
from a certain station locks a file. The 
trigger also can be used to stop a cap¬ 
ture, thus receiving data before the 
event. Stopping the capture when tlie 
buffer is ^11 is also a trigger function. 

The Sniffer’s traffic-generation fea¬ 
ture can be used to test a token-ring 
under a constant load. The user can 
specify the number of bytes to send, 
where to send them (or all stations 
broadcast), and tlie delay (in millisec¬ 
onds) between sending frames. When 
the frames are being sent, The Sniffer 
displays the frame count and kilobytes- 
per-second transmission throughput. 

While The Sniffer is transmitting 
frames, none can be captured except 
by another Sniffer. Capturing should be 
allowed to continue because the user 
may, for example, generate transmit 
frames at relatively infrequent intervals. 

When the maximum token-ring 
packet size of 4,048 bytes was specified, 
with no delay between sending. The 
Sniffer was able to sustain a transmis¬ 
sion rate of approximately 330KB per 
second, or 2.64 Mbps, which consumed 
about 66 percent of the 4-Mbps token¬ 
ring bandwidth. When various DOS 
commands were performed from JSH 
AT to NetWare, veiy little degradation 
was noticed because of three factors— 
token access was fair, only three sta¬ 
tions were on the network, and the 
workstation and server had tine over¬ 
head required to carry out the request. 

To observe the token-passing over¬ 
head, the packet size was reduced to 
18 bytes. With no delay between send¬ 
ing, The Sniffer was able to send ap¬ 


proximately 20KB per second. This in¬ 
dicates tlnat the more data sent in a 
frame, the more efficient is the use tine 
network. Of course, in fairness to oth¬ 
ers trying to access a shared resource, 
the file-server vendor usually sets a 
limit on the number of data bytes that 
can be transferred at any one time so 
that requests for service are handled in 
round-robin fashion. For example. The 
Sniffer showed that, with NetWare, 

1,024 bytes are transferred when DOS 
files are loaded or copied. 

The Sniffer’s transmit feature also 
can be used to determine how a sta¬ 
tion behaves when receiving unex¬ 
pected packets. In addition to specify¬ 
ing the destination address, the user 
can set the first 16 bytes of the frame 
to meet certain protocol criteria. 

REPORTING ERRORS 

One of tlie strengths the Token-Ring 
Network has over Ethernet is its ability 
to detect and report ring errors caused 
by adapter or wiring problems. Each 
adapter is constantly monitoring the bit 
stream for errors, even when it is not 
sending or receiving traffic. Thus, er¬ 
rors can be isolated between itself and 
its upstream neighbor (the prior physi¬ 
cally-attached station). 

When a station detects an error on 
the ring, the Token-Ring maintains and 
stores error counts for about two sec¬ 
onds. During this interval, it sends an 
error frame to the functional address of 
the error monitor. The IBM LAN Man¬ 
ager Program, for example, accepts 
error frames. Figure 5 shows The Snif¬ 
fer’s detailed output of an error-report¬ 
ing MAC frame. The major vector type 
is a “Report Software Error” (see figure 
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1). Within this major vector are four 
subveaors that indicate the isolating 
error counts, the nonisolating error 
counts, the physical drop number 
(physical location), and the upstream 
nei^bor address. 

As shown in figure 5, station Net¬ 
Ware sent a frame to the functional 
address (C00000000008H) of the error 
monitor reporting a soft error. The 
MAC frame format in figure 1 shows 
how The Sniffer determined the way to 
break down the frame in order to dis¬ 
play the precise error and its domain. 
In this case, it was a soft-token error. 
Apparendy one or more bits of the 
token became garbled when it passed 
from the JSH AT (the upstream neigh¬ 
bor of NetWare). The NetWare adapter 
corrected the error and passed on a 
normal token. This particular soft error 
is rare, but it does occur. The problem 
might have been bad cabling between 
the JSH AT and NetWare—perhaps a 
distance or impedance problem, or 
outside interference. 

ETHERNET OPTIONS 

The Sniffer’s operation on Ethernet is 
basically the same as it is on the 
Token-Ring except its options are dif¬ 
ferent. For example, on Ethernet, The 
Sniffer monitors for bad packets only, 
such as bad CRC, collision fragments, 
or alignment errors. It also provides a 
cable-check option to check for an 
open or shorted cable. 

The university Ethernet environ¬ 
ment used for testing The Sniffer is not 
the typical Ethernet. The most common 
configuration is ah office system with 
an average bandwidth utilization of 1 
percent of the 10 Mbps available. Such 
a configuration is often used to sub¬ 
stantiate the old argument that Ethernet 
has plenty of bandwidth for most appli¬ 
cations. Of course, spikes in usage can 
reach upwards of 90 percent, depend¬ 
ing upon the sampling period. 

It therefore was surprising to see 
the university Ethernet operate at a sus¬ 
tained average of 20 percent of The 
Sniffer’s network-utilization scale. The 
scale also indicated the peak utilization, 
which was about 60 percent. These fig¬ 
ures were confirmed by a Sun Micro¬ 
systems workstation set up to monitor 
protocol statistics and network utiliza¬ 
tion. The only difference was that the 
Sun results showed peaks of more than 
90 percent, indicating that The Sniffer’s 
sampling period was longer than the 
Sun’s; the Sun sampling period can be 
adjusted, but The Sniffer’s cannot. In 
addition, all of The Sniffer realtime 
monitoring option scales—utilization, 


bytes per second, and frames per 
second—are only for frames that actu¬ 
ally are captured. Thus, if filters are set, 
the numbers most likely will be lower 
than the actual traffic. 

During the first attempt to perform 
the test, The Sniffer’s small capture 
buffer filled up quickly—in less than 
one second. To limit die amount of 
captured traffic, an address filter was 
specified to monitor the log-in se¬ 
quence of a particular Sun workstation. 
Even so, the traffic nearly filled the 
buffer during the log-in sequence and 
it took some time to view the various 
frames. This cannot be avoided because 

he Sniffer should have a 
search-for-data option, simi¬ 
lar to a word processor’s 
search-for-word option, to 
scan its capture buffer. 


the resolution of the capture filter is at 
the data-link level. The user can, how¬ 
ever, filter packets further at higher- 
level protocols when displaying the 
captured frames. It would be helpful if 
The Sniffer had a search-for-data option 
to scan for specific data in the capture 
buffer similar to a word processor’s 
search-for-word option. 

One interesting test determined if 
The Sniffer would display the user’s 
password in one of the frames: kudos 
to Sun because the password happened 
to be encrypted (and The Sniffer can¬ 
not reveal encrypted data). However, 
The Sniffer did reveal the password in 
a captured log-in NetWare sequence. 
These occurrences emphasize the risk 
in maintaining such tools. Besides pass¬ 
words, other sensitive proprietary data 
could be captured easily as they move 
between a PC and a file server. 

Close examination of the Ethernet 
frames also revealed that Sun does not 
use the 802.2 LLC protocol. In faa, it 
uses no LLC at all. It captures a packet 
as an Ethernet frame with the type field 
equal to 0800H, indicating that it is an 
IP frame and is handled accordingly in 
the workstation (or server, or gateway). 
Thus, frames pass directly from the 
physical layer to the network layer. 

Included with The Sniffer (and 
The Sniffer demonstrator) are several 
captures from various networks: sam¬ 
ples of 3Com 3Plus, SNA/APPC (System 


Network Architecture with Advanced 
Program-to-Program Communication), 
NETBIOS, NetWare, and TCP/IP. One 
capture sample revealed a poor design 
in the NETBIOS protocol—it took 
about 9 seconds to add names to the 
workstation name table for the first 
time and to send messages to other 
workstations because of several broad¬ 
casts and delays to check for duplicate 
names throughout the network. 

FAST-PACED JHANUAL 

Beginning with version 1.20, The 
Sniffer documentation consists of a 
150-page, spiral-bound, 8.5-by-l 1-inch 
manual, a 50-page addendum for ver¬ 
sion 1.20, and the standard Compaq 
documentation for DOS 3.2 and the 
Portable 11. The two Sniffer documents 
are arranged for quick installation. The 
manual begins wiffi three detailed ex¬ 
amples that illustrate the use of The 
Sniffer in common situations. Two 
short sections follow that describe gen¬ 
eral operation and navigating the menu 
system. Appendixes describe the cap¬ 
ture-file format, report how to extend 
protocol interpreters, and provide trou¬ 
bleshooting help. Another appendix 
provides an overview of the token-ring 
and further references. 

The manual also has a useful dia¬ 
gram that shows the order in which 
The Sniffer performs operations. For 
example, packets are filtered before the 
trigger criteria are checked or statistics 
are collected. The nature of the menu 
system is so intuitive that this diagram 
may be all the user needs. 

Because The Sniffer has been up¬ 
graded so often, the major documenta¬ 
tion has been unable to keep up. Al¬ 
though a second, separate document 
complicates the search for information, 
the addendum contains a handy com¬ 
bined index that covers both the main 
manual and the addendum. Some of 
the features documented in the adden¬ 
dum include a selection for audible 
clicks when packets are received, a 
pseudo-live playback of captured data, 
and partial frame capture to preserve 
more capture buffer space. 

PROTOCOL INTERPRETERS 

With The Sniffer version 1.20, the user 
can write a custom protocol interpreter 
by extending the one that is provided 
with The Sniffer package. A protocol 
interpreter is a set of routines that is 
given a pointer to data somewhere 
within a frame. This interpreter has 
four tasks: to generate one or more 
short text lines about its protocol level 
for display in the summary window, to 
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FIGURE 4: Output of Network Actii Htyfor a DIR Command 


Sniffer data collected on S/27f^7 at 14:06:36, 

file C:\CAPTURE\ATC_TR\17H.TRC, Page 1 

Frame Bytes Destination Source 

Summary 

2 

48 

Error Mon. 

JSH AT 

DLC AC=18, FC=00, FS=03 

6 

32 

Broadcast 

JSH AT 

MAC Report Soft Error 

DLC AC=18, FC=06, FS=CF 

HAC standby Monitor Present 

9 

10 

32 

58 

Broadcast 

NetWare 

JSH AT 

JSH AT 

DLC AC=18, FC=06, FS=CF 

MAC Standby Monitor Present 

DLC AC=18, FC=40, FS=CF 

LLC C D=E0 S=E0 UI 

XNS NetWare Request N=156 C=1 T=1 

NCP C Get volno 2 stats 

11 

83 

JSH AT 

NetWare 

DLC AC=10, FC=40, FS=03 

LLC C D=E0 S=E0 UI 

XNS NetWare Reply N=156 C=1 T=0 

12 

58 

NetWare 

JSH AT 

NCP R OK Vol SYS stats 

DLC AC=18, FC=40, FS=CF 

LLC C D=E0 S=E0 UI 

13 

72 

JSH AT 

NetWare 

XNS NetWare Request N=157 C=1 T=1 

NCP C Get dir path of handle 02 

DLC AC=10, FC=40, FS=03 

LLC C D=E0 S=E0 UI 

XNS NetWare Reply N=157 C=1 T=0 

NCP R OK Path=SYS:USR/JSH/MEMO 

14 

58 

NetWare 

JSH AT 

DLC AC=18, FC=40, FS=CF 

LLC C D=E0 S=E0 UI 

XNS NetWare Request N=158 C=1 T=1 

15 

72 

JSH AT 

NetWare 

NCP C Get dir path of handle 02 

DLC AC=10, FC=40, FS=03 

LLC C D=E0 S=E0 UI 

16 

56 

NetWare 

JSH AT 

XNS NetWare Reply N=158 C=1 T=0 

NCP R OK Path=SYS:USR/JSH/MEMO 

DLC AC=18, FC=40, FS=CF 

LLC C 0=E0 S=E0 UI 

XNS NetWare Request N=159 C=1 T=1 

NCP C Dir search parms for [null] 

17 

61 

JSH AT 

NetWare 

DLC AC=10, FC=40, FS=03 

LLC C D=E0 S=E0 UI 

XNS NetWare Reply N=159 C=1 T=0 

18 

64 

NetWare 

JSH AT 

NCP R OK Next=*1 

DLC AC=18, FC=40, FS=CF 

LLC C D=E0 S=E0 UI 

19 

87 

JSH AT 

NetWare 

XNS NetWare Request N=160 C=1 T=1 

NCP C Dir search *.* 

DLC AC=10, FC=40, FS=03 

LLC C D=E0 S=E0 UI 

XNS NetWare Reply N=160 C=1 T=0 

NCP R OK File=MEMO.BAK 

20 

73 

NetWare 

JSH AT 

DLC AC=18, FC=40, FS=CF 

LLC C D=E0 S=E0 UI 

XNS NetWare Request N=161 C=1 T=1 

Sniffer data collected 

on 5/27/87 at 14:06:36, 
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21 55 JSH AT NetWare 

NCP C Set handle for /USR/JSH/MEMO 

DLC AC=10, FC=40, FS=03 

LLC C D=E0 S=E0 UI 

XNS NetWare Reply N=161 C=1 T=0 

NCP R OK 

22 

64 

NetWare 

JSH AT 

DLC AC=18, FC=40, FS=CF 

LLC C D=E0 S=E0 UI 

XNS NetWare Request N=162 C=1 T=1 

23 

87 

JSH AT 

NetWare 

NCP C Dir search *.* 

DLC AC=10, FC=40, FS=03 

LLC C D=E0 S=E0 UI 

24 

64 

NetWare 

JSH AT 

XNS NetWare Reply N=162 C=1 T=0 

NCP R OK File=GETSTR.INC 

DLC AC=18, FC=40, FS=CF 

LLC C D=E0 S=E0 UI 

XNS NetWare Request N=163 C=1 T=1 

NCP C Dir search *.* 

25 

87 

JSH AT 

NetWare 

DLC AC=10, FC=40, FS=03 

LLC C D=E0 S=E0 UI 

XNS NetWare Reply N=163 C=1 T=0 


26 

64 

NetWare 

JSH AT 

NCP R OK File=TEMP.PAS 

DLC AC=18, FC=40, FS=CF 

LLC C D=E0 S=E0 UI 

27 

87 

JSH AT 

NetWare 

XNS NetWare Request N=164 C=1 T=1 

NCP C Dir search *.* 

DLC AC=10, FC=40, FS=03 

LLC C D=E0 S=E0 UI 

XNS NetWare Reply N=164 C=1 T=0 

NCP R OK File=GETINT.INC 

28 

64 

NetWare 

JSH AT 

DLC AC=18, FC=40, FS=CF 

LLC C D=E0 S=E0 UI 

XNS NetWare Request N=165 C=1 T=1 

29 

87 

JSH AT 

NetWare 

NCP C Dir search *.* 

DLC AC=10, FC=40, FS=03 

LLC C D=E0 S=E0 UI 

30 

64 

NetWare 

JSH AT 

XNS NetWare Reply N=165 C=1 T=0 

NCP R OK File=MEMO.DAT 

DLC AC=18, FC=40, FS=CF 

LLC C D=E0 S=E0 UI 

XNS NetWare Request N=166 C=1 T=1 

NCP C Dir search *.* 

31 

87 

JSH AT 

NetWare 

DLC AC=10, FC=40, FS=03 

LLC C D=E0 S=E0 UI 

XNS NetWare Reply N=166 C=1 T=0 

32 

64 

NetWare 

JSH AT 

NCP R OK File=LOADHELP.BAK 

DLC AC=18, FC=40, FS=CF 

LLC C D=E0 S=E0 UI 

33 

87 

JSH AT 

NetWare 

XNS NetWare Request N=167 C=1 T=1 

NCP C Dir search *.* 

DLC AC=10, FC=40, FS=03 





LLC C D=E0 S=E0 UI 

Sniffer data collected 

on 5/27/87 at 
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XNS NetWare Reply N=167 C=1 T=0 

34 

64 

NetWare 

JSH AT 

NCP R OK File=PHONE.DAT 

DLC AC=18, FC=40, FS=CF 

LLC C D=E0 S=E0 UI 

35 

87 

JSH AT 

NetWare 

XNS NetWare Request N=168 C=1 T=1 

NCP C Dir search *.* 

DLC AC=10, FC=40, FS=03 

LLC C D=E0 S=E0 UI 

XNS NetWare Reply N=168 C=1 T=0 

NCP R OK File=LOADMEMO.PAS 

36 

64 

NetWare 

JSH AT 

DLC AC=18, FC=40, FS=CF 

LLC C D=E0 S=E0 UI 

XNS NetWare Request N=169 C=1 T=1 

37 

87 

JSH AT 

NetWare 

NCP C Dir search *.* 

DLC AC=10, FC=40, FS=03 

LLC C D=E0 S=E0 UI 

38 

64 

NetWare 

JSH AT 

XNS NetWare Reply N=169 C=1 T=0 

NCP R OK File=MEMO.PAS 

DLC AC=18, FC=40, FS=CF 

LLC C D=E0 S=E0 UI 

XNS NetWare Request N=170 C=1 T=1 

NCP C Dir search *.* 

39 

87 

JSH AT 

NetWare 

DLC AC=10, FC=40, FS=03 

LLC C D=E0 S=E0 UI 

XNS NetWare Reply N=170 C=1 T=0 

40 

64 

NetWare 

JSH AT 

NCP R OK File=MEMO.COM 

DLC AC=18, FC=40, FS=CF 

LLC C D=E0 S=E0 UI 

41 

87 

JSH AT 

NetWare 

XNS NetWare Request N=171 C=1 T=1 

NCP C Dir search *.* 

DLC AC=10, FC=40, FS=03 

LLC C D=E0 S=E0 UI 

XNS NetWare Reply N=171 C=1 T=0 

NCP R File not found 

42 

64 

NetWare 

JSH AT 

DLC AC=18, FC=40, FS=CF 

LLC C D=E0 S=E0 UI 

XNS NetWare Request N=172 C=1 T=1 

43 

87 

JSH AT 

NetWare 

NCP C Dir search *.* 

DLC AC=10, FC=40, FS=03 

LLC C D=E0 S=E0 UI 

44 

58 

NetWare 

JSH AT 

XNS NetWare Reply N=172 C=1 T=0 

NCP R File not found 

DLC AC=18, FC=40, FS=CF 
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nGUll£4: Continued 


LLC C D=E0 S=E0 UI 

XNS NetWare Request N=173 C=1 T=1 

45 

83 

JSH AT 

NetWare 

NCP C Get volno 2 stats 

DLC AC=10, FC=40, FS=03 

LLC C D=E0 S=E0 UI 

46 

55 

NetWare 

JSH AT 

XNS NetWare Reply N=173 C=1 T=0 

NCP R OK Vol SYS stats 

DLC AC=18, FC=40, FS=CF 
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LLC C D=E0 S=E0 UI 

XNS NetWare Request N=174 C=1 T=1 

NCP C End of task 

47 

55 

JSH AT 

NetWare 

DLC AC=10, FC=40, FS=03 

LLC C D=E0 S=E0 UI 

XNS NetWare Reply N=174 C=1 T=0 

48 

58 

NetWare 

JSH AT 

NCP R OK 

DLC AC=18, FC=40, FS=CF 

LLC C D=E0 S=E0 UI 

49 

72 

JSH AT 

NetWare 

XNS NetWare Request N=175 C=1 T=1 

NCP C Get dir path of handle 02 

DLC AC=10, FC=40, FS=03 





LLC C D=E0 S=E0 UI 

XNS NetWare Reply N=175 C=1 T=0 

NCP R OK Path=SYS:USR/JSH/MEMO 

52 

55 

32 

32 

Broadcast 

Broadcast 

JSH AT 

JSH AT 

DLC AC=18, FC=06, FS=CF 

MAC Standby Monitor Present 

DLC AC=18, FC=06, FS=CF 





MAC Standby Monitor Present 


The bytes are shown for a simple directory listing of 10 
files. TTie summary column also shows the encapsulation of 
each protocol used. 


FIGURE 5l Etror-reponing MAC Frame 


Sniffer data collected on 5/22/87 at 15:45:24, 
file C:\CAPTURE\ATC_TR\4H.TRC, Page 1 
. Frame i - - - ■ 


Frame Delta t 

Destination Source 

Summary 

M 1 

Error Mon. NetWare 

DLC AC=10, FC=00, FS=03 

DLC: .DLC 

Header . 

MAC Report Soft Error 

DLC: 




DLC: Frame 1 arrived at 15:45:27.147; frame size is 48 (0030 hex) bytes. 
DLC: AC: Frame priority 0, Reservation priority 0, Monitor count 0 
DLC: FC: MAC frame, PCF attention code: None 

DLC: FS: Addr recognized indicators: 00, Frame copied indicators: 00 
DLC: Destination: Group address C00000000008, Error Mon. 

DLC: Source : Station 10005A00F83B, NetWare 
DLC: 

MAC: .MAC data. 


MAC: 

MAC: MAC Command: Report Soft Error 

MAC: Source: Ring station. Destination: Ring Error Monitor 
MAC: Subvector type: Isolating Error Counts 

MAC: 0 line errors, 0 internal errors, 0 burst errors 

MAC: 0 AC errors, 0 abort delimiters transmitted 

MAC: Subvector type: Non-Isolating Error Counts 

MAC: 0 lost frame errors, 0 receiver congestion, 0 FC errors 

MAC: 0 frequency errors, 1 token errors 

MAC: Subvector type: Physical Drop Number 00000000 

MAC: Subvector type: Upstream Neighbor Address 10005A009B38, JSH AT 

MAC: 

ADDR HEX ASCII 

0000 10 00 CO 00 00 00 00 08 10 00 5A 00 F8 3B 00 22 .Z..;." 

0010 60 29 08 2D 00 00 00 00 00 00 08 2E 00 00 00 00 ').-. 

0020 01 00 06 OB 00 00 00 00 08 02 10 00 5A 00 9B 38 .Z..8 


An error report is sent to a special group address on the 
ring called the error monitor. The IBM LAN Manager acts as 
an error monitor when it is present. 


create lines for the detail window, to 
call the protocol interpreters for em¬ 
bedded protocols, and, optionally, to 
supply new symbolic names discovered 
within die protocol data. 

Protocol interpreters for embed¬ 
ded protocols can be shared because 
the protocol stacks created by different 
vendors (such as the seven OSI layers) 
can share some of the same layers. For 
example. The Sniffer calls a protocol- 
interpreter function, written and com¬ 
piled in Microsoft C. The function is 
passed a pointer to where the frame 
data start within the physical frame (the 
actual bits sent to and received from 
the physical layer); previously decoded 
data are skipped. The function s return 
value is the number of bytes of frame 
data that were interpreted. The calling 
interpreter decides whether any subse¬ 
quent interpreters are to be called, if 
data remain. 

A protocol interpreter is “regis¬ 
tered” before it is used. The Sniffer 
calls another user-written routine that 
generates a pointer to a structure hold¬ 
ing data relevant to the interpreter, 
such as the name to be included in the 
protocol selection menu of The Sniffer 
and the string to be displayed in the 
detail window. 


The Sniffer comes with several li¬ 
brary functions to aid the user-written 
protocol interpreter in displaying ap¬ 
propriate information about the proto¬ 
col, such as a string of EBCDIC charac¬ 
ters or a detailed window-header mes¬ 
sage, for example, “INTERNET 
PROTOCOL XYZ FOLLOWS.” 

Once the custom interpreter is 
written, it is compiled and then linked 
with the main Sniffer procedures that 
form The Sniffer .EXE file ready for 
execution. It is possible to generate 
several versions of the .EXE file, each 
containing only the protocols used for 
one network. This is handy, because 
the more protocol interpreters that are 
resident in memory, the less capture 
buffer is available. 

SNIFFING OUT THE FUTURE 

For its sophisticated protocol-interpre¬ 
tation abilities, the portable Sniffer has 
no competition in the token-ring arena. 
For Ethernet, several alternatives are 
available that offer different features 
and capabilities. 

As The Sniffer continues to evolve, 
it could become superior to many 
Ethernet analyzers and make it even 
harder for a competitor to introduce 
another token-ring analyzer. Before this 


happens, however. The Sniffer could 
be improved by the addition of certain 
features: it should support expanded 
memory, be able to link-in user-gener¬ 
ated protocol interpreters, preserve the 
capture buffer when moving between 
capture and display, and offer the more 
advanced trigger capabilities found in 
most Ethernet analyzers. As a complete 
package. The Sniffer might even en¬ 
courage third-party add-ons, such as a 
statistical analysis package complete 
with histograms, or captured data used 
to feed simulators. I MimMim ^§1 

Network General Corporation 
1296 B Lawrence Station Road 
Sunnyvale, CA 94089 
8001232-5599 (GIO); 408/734-0464 
Sniffer, Ethernet, or Token-Ring 
configuration, $19,000; dual Ethernet! 
Token-Ring configuration, $24,000; 
basic intopreter for phy^sical attd data- 
link protocols included in stai^dard 
package, interpreters for higher-level 
protocols, $995 each. 

CIRCLE 347 ON READER SERVICE CARD 


J. Scott Haugdahl is a senior systems special¬ 
ist at Architecture Technology’ Corporation, 
a consulting, publications, and seminar 
firm specializing in data communications. 
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PC BRAND SPEAKS YOUR LANGUAGE 


CLIPPER fVom Nantucket 

Compile dBRSE for Speed, Protection 

C \ipperT^M turns lumbering dBASE® 
into a speed dMON with benefits 
bobbing in its wake: your source code is 
submerged from public view, you can 
distribute your compiled application with¬ 
out royalties, and your customers don't 
even need copies of dBASE! The Spring 
'87 Clipper offers index files compatible 
with dBase III Plus, and networking capa¬ 
bilities to run compiled programs on ma¬ 
jor networks supporting DOS 3.1 with no 
restrictions on number of users. Clipper 
offers arrays, menu-building commands, 
user-defined functions, context-sensitive 
help techniques for applications, a de¬ 
bugger, and it supports Expanded Mem¬ 
ory. It goes well beyond dBASE with 
1,024 fields per data base and 2,048 
active memory variables. 

Clipper has the power to save and re¬ 
store multiple screens to and from mem¬ 
ory variables. You can also create over¬ 
lays, call object modules compiled in other 
lan^ages, and create function libraries 
to link with your applications. Power and 
flexibility make it the ^1 dBASE compiler. 
List; $695, PC Brand; $375. 

1\^C]\^AX From Nantucket 
Like dBASE for the Macintosh 

M cMaxTM is like running dBASE on 
the Macintosh. It combines an 
easy-to-use menu-driven ASSIST mode 
using the Mac interface, an interactive 
command mode like dBASE at the dot 
prompt, and an application programming 
lan^age fully compatible with dBase III. 
It gives you the power to create dBASE 
language applications on the Macintosh 
and transfer back and forth to the IBM® 
world. McMax accommodates up to 16 
million records, 32,000 characters per 
record, 255 characters per field, and up 
to 32 files open concurrently. No copy 
protection. List; $295, PC Brand; Call. 


BTRIEVE B-tree File 
Manager Plus Add Ons 

If networks are on your horizon, betting 
your future on Btrieve as the one file man¬ 
ager for your C. Pascal, BASIC, and 
COBOL projects looks like a smart move. 
Reason? Novell bought Btrieve's creator. 

Btrieve's function library takes complete 
charge of all file creation, indexing, read¬ 
ing, writing, insertion, deletion, space 
recapture, forward and backward search¬ 
ing. Finds any key in a million in four or 
less accesses. Files may have up to 24 in¬ 
dexes; fixed record length to 4090 char¬ 
acters: variable length to 64k; indexes up 
to 255 characters: files of 4 billion bytes. 

List: $245, Us; $195, Network Version 
List; $595, Ours Only: $465. Ask about 
Xtrieve for Btrieve file inquiry, Rtrieve for 
report writing. For any network that sup¬ 
ports the MS-DOS 3.1 file sharing function. 


dBASE AT THE SPEED OF C 

dBx Translates dBASE Applications to C 


You dBASETM programmers know what 
an expressive and readable language 
dBASE is. It's a very comfortable devel¬ 
opment environment. But the price is de¬ 
based performance. Even compiled 


dBC Create Lookalike 
dBASE Files Using C 

dBCTM links C to dBASE. It creates and 
maintains files and their indexes which 
exactly replicate dBASE file design. So 
either dBASE or your C programs can 
read and update each other's files. Now 
you can write in C for dBASE customers. 
They'll marvel at new found speed. 

dBC's functions parallel all dBASE's file 
handling commands, many decomposed 
for closer control. Four memory models, 
and can have sixteen index and data files 
open. Specify Compiler, and dBASE II 
or III. Binary ; List $250, Our Price $195. 
Plus Source: List $500, Ours $390, 


dBASE doesn't offer the speed that some 
users require these days. The kind of 
speed offered by software written in the 
C language. The answer is dBxTM, 

dBx translates dBASE to C. It offers you 
a major competitive advantage over the 
next dBASE programmer: Keep writing 
in dBASE. Take every application all the 
way to completion. Then use dBx to 
translate them top to bottom to C! 

Other advantages: C is portable, even 
to other operating systems like UNIX/ 
XenixTM, To the Macintosh or Amiga. 
dBx gives your applications a passport to 
places dBASE cannot go. 

Has its own file manager for single 
user, but links to major C file managers— 
c-tree and dBC—for compatibility with 
dBASE files or multi-user support. We 
have everything you'll need, including 
good advice. List: PC Brand: 

dBx $ 350 $ 299 

with Library Source $ 550 $ 469 

with Full Source Code $1500 $1282 


PANEL PLUS NEW! NO royalties' 

Library Source Code Gives It Complete Portability 


There are no end of tools for screen 
design and data entry, but none quite 
like Panel Plus. Design a screen under 
program control, use Panel's utility to 
"run" and test it field by field, then 
pass it to Panel's code generator which 
delivers C source code. Options style 
the code to your compiler's liking, and 
you can of course do what you like to 
the source afterward. The code calls 
Panel Plus's function library, but now 
the library comes in source, so every¬ 
thing produced is highly portable. Not 
like other screen managers delivered 
as object libraries and which leave you 
to write the detailed code. 

Panel Plus will operate in graphics 
mode via interfaces to graphics prod¬ 
ucts it supports and can utilize the 
EGA's 43-line screen. Low-level I/O 
functions adapt it to various keyboards, 
screens, operating systems. 

Panel's newest incarnation has every 
imaginable feature. A single screen de¬ 
sign can have 1000 fields stacked as 
visual overlays up to 127 levels deep or 
as pop-ups. Groups of fields can be 
moved between levels. Screens can be 
output as compilable code or stored on 
disk for loading at run-time. Each field 
can be boxed, colored, multi-row, word¬ 
wrapped, and scrolled horizontally and 
vertically if larger than its on-screen 
view aperture. It can be assigned its 
own help and error message, can be 
told to accept certain characters, or to 
match a picture, and to check data 
after entry—proper dates, number 
ranges, etc.—using Panel's or your own 
validation routines. You can add your 
routines to Panel's test utility because 


even it comes as source. Fields are ac¬ 
cessed in any order and control reverts 
to your application program after each 
field for choice of action. 

For past Panelists, the new version has 
smaller and faster field and screen 
functions, tighter granularity, and an en¬ 
hanced, reworked library. Major tool 
for the serious developer. List; $495, PC 
Brand: $395. 


BASTOC BASIC Into c 

For a trifling price, BASTOCTM moves 
truckloads of BASIC code over to C. It's a 
translator which takes in Microsoft Ex¬ 
tended BASIC and emits pure K&R C for 
Microsoft or Lattice. Structures even con¬ 
voluted BASIC code. Optimized to dra¬ 
matically reduce execution time. Dyna¬ 
mic string allocation ends BASIC's cata¬ 
tonic halts for garbage collection. Huge 
worksaver. List; $495, Us: $399. 


We refund 30 da^°n^en- 

T or L through N -even 

breaking cq for prod- 

developers do /erters. 

ducts constitutes ac- 

review 

^f'^ Tha^JUStnoIrtngstop- 

MICROSOFT C 

The De Facto Standard 

Dr. Dobb's called it "the best MS-DOS C 
development environment value today 
[for] virtually any conceivable program." 
Five memory models for code and data, 
including "huge" for data objects > 64k, 
plus non-library support for another thir¬ 
teen, alternate math packages for 808'^/ 
80287 chips, linker, library manager, 
even a "make". And CodeViewTM, a 
source debugger that uses windows to 
show everything on one screen; "Puts the 
rest to shame" said Dobb's. 320k sug¬ 
gested. List; $450, PC Brand: $295. 


The DOLLAR 
is ON SALE! 

Outside the United States? Our 
^ave plunged! Look 
what has happened to prices 
ot programming tools in these 
major currencies: 


Btrieve 
GSS Kernel 
Windows/Data 
CTree 


DM 

FF 

SF 

Yen 


9/1/85 

550 

3.200 

600 

78.500 


Press 

Time 

355 

2.275 

399 

50.475 


We ship anywhere! So take 
advantage of a bargain. Phone 
or telex your order now. For 
credit cards, we need card 
number, expiry date, cardhold¬ 
ers name and address Or 

wire funds (see‘'Payment” be- 

low). We ship immediately. 


POLYTRON VERSION CONTROL 

Source Code Control for Any Language 


The CONDOR EDITOR 


T he developer of the Condor data¬ 
base system has come up with an 
unflappable editor with all the features 
you could hope for, especially a price 
that's light as a feather. No matter your 
language, the Condor Editor ^ves flight 
to your work with windows—tiled, over¬ 
lapping. or split—to bring multiple files 
to the screen for simultaneous editing, 
full cut and paste between windows, and 
unlimited notepad buffers to store inter¬ 
mediate scraps. The editor has search 
capabilities to identify all files containing 
a sought for keyword and its location in 
those files, ideal for tracking down 
system-wide use of a function or varia¬ 
ble. All DOS commands are available 
from within the editor. And it has either 
menued commands in desktop style or 
single keystroke commands once menus 
become obtrusive. Plus Condor claims 
the most extensive help facility of any 
editor should a new need come along. 


And for Condor 3 database management 
users, the Condor Editor cross-references 
command and form files. List: $129. 

PC Brand: $118. TDgether with compiler 
purchase the price drops to $99. 


PVCS allows programmers, project 
managers, librarians and system ad¬ 
ministrators to control the proliferation 
of revisions and versions of source 
code in software systems. Independ¬ 
ent programmers, the leading soft¬ 
ware publishers and LAN companies, 
and hundreds of Fortune 1000 com¬ 
panies rely on PVCS to store and re¬ 
trieve multiple revisions of text. It 
maintains a complete history of revi¬ 
sions as an "audit trail", generates 
status reports, and uses intelligent 
"difference detection" to minimize 
disk space for each new version. 

On Corporate and Network PVCS si¬ 
multaneous changes to a module are 
merged into a single new version. If 
changes conflict, the user is notified. 
The "Logfiles" used to track changes 
are interchangeable between any 
PVCS product. 


Corporate PVCS is for multiple pro¬ 
grammers. It includes "branching" to 
maintain code when programs evolve 
on multiple paths. Personal PVCS 
offers most of the power and flexibility 
of corporate PVCS. but excludes mul¬ 
tiple programmer features. Network 
PVCS is the Corporate version for 
LANs. File locking and security levels 
can be tailored to each project. 

PolyMake Still using a prehistoric 
Make? Step up to PolyMake, the most 
popular and powerful Make utility. 

Most flexible macros of any Make. 

Now integrated with PVCS and Poly- 
Librarian for faster performance and 
precise configuration management. 

Ask for: List PC Brand: 

Personal PVCS $149 $109 

Corporate PVCS $395 $309 

Network PVCS Call Call 

PolyMake $149 $109 


Payment: We honor MasterCard, Visa. American 
Express (no surcharge), checks in advance, or 
funds wired to PC Brand, c/o Chemical Bank. 126 
East 86 St.. New York, Account 034-016058. COD 
(U S. only) for cash, money order, certified check 
(no fee). NY State, add sales tax. Purchase orders 
accepted from larger corporations and institutions 
at our discretion if you agree to net 30 days plus 2% 
a month late penalty thereafter. 

Shipping & Handling: U S : UPS Surface: 1st 
product $6. each add'l $3. UPS 2nd Day Air: 1st 
product $10, each add'l $4.50. UPS Next Day Air or 
Federal Express 1-2 Day Air: 1st product $18, each 
add'l $6. FedEx Next Day 10 AM: 1st product $28. 
each add'l $7. International: Charges vary by 
destination and carrier. $10 per shipping container 
for export forms. Air parcel post at your risk beyond 
collected insurable amount. 


For Orders or Literature, Call Us at.... 

800PC-BRAND 

That’s (800) 722-7263. In NY State call (212) 242-3600 
PC Brand, 150 5th Ave., New York, N.Y 10011-4311 

Ttelex; 667962 (SOFT COMM NYK) 

©1987 PC BRAND 

Prices, terms, and specifications subject to change without notice. 

CIRCLE NO. 233 ON READER SERVICE CARD 











PRICED TO SAVE, SHIPPED FAST!!! 


BRIEF Is Anything But!! 

A Whopper of an Editor 

With a name that belies its thoroughness. 
BnefTM has every feature you’ve ever 
contemplated for your editor-in-chief. 

Text in multiple buffers are scrolled 
through one or more windows you open, 
close, resize. A text buffer may be called 
to different windows to view two areas at 
once. A change in one changes both. Text 
blocks may be marked for printing, wnt- 
ing to files, movement to scrap buffers for 
cut and paste into other buffers, with as 
many "undo” levels as you want. 

Brief has text search abilities rivaling 
"grep", with wildcards for matching and 
indifference to intervening characters. 

If you use Lattice. C86TM, or Wizard, and 
have 320k, you can compile your C pro¬ 
gram without ever leaving Brief. It finds 
the lines with errors, and marches you 
through the text for repairs. 

Parts of Brief were written with its own 
easy-reading Lisp-like macro language 
which has structure, conditionals, loops. 
"Simply the best text editor you can buy' 
Dvorak/jn/oworfd. (Needs 192k.) List: $195, 
PC Brand: Call. 


C TREE & R-TREE 

B-Tree File Manager Now Has Report Generator 


c-tree: The only major b-tree file manager 
with network support in the standard low- 
cost version, c-tree'fM gives you record¬ 
locking routines for DOS 3.1/3.2, UNIX 
and XENIX, and it even comes in C source 
code, yet there are no royalties. Source 
sticks to K&R, so C-lree is portable. Tbsts 
in many environments prove it. 

Permits any number of keys for a data 
file—alpha, numeric, even floating point. 
Handles files with varied record lengths, 
multiple keys in one index file. Both high 
level and decomposed functions. It's the 
works. 

r-tree: Adds the ability to produce ad 
hoc reports from files maintained by 
c-tree (v. 4.1 and up). Link a file descnp- 
tion to the r-treeTM library, and use any 
text editor to write report scripts with no 
further C coding. Reports can access data 
in several files, select on criteria, join 
findings into new logical records, sort 
them, calculate new fields and columns, 
tabulate by control breaks. Comes in 
source, same portability as c-tree. and fits 
any compiler. 


List; Ours; Combined: 
c-tree: $395 $329 $541 

r-tree: $295 $245 

WINDOWS 
for DATA 

M’Soft Windows Compatible 

"Only one package can be easily recom¬ 
mended" said Computer Language Qune 
’87) reviewing nine window and data entry 
products for C. Complete field level func¬ 
tions specify prompt string, field length, 
data type, screen location, picture, target 
variable, entry rules, help messages, 
even functions to call for validation once 
data keyed in. 

Windows for C is a subset. No data entry 
but all windowing functions. Unlimited 
windows can be made either to pop up 
or permanently overwrite the screen, 
scroll and highlight lists vertically and 
horizontally. Specify Compiler. Windows 
for Data: List $395, Ours $349. Windows 
for C: List $245, Here $216. 


ESSENTIAL C 
UTILITY LIBRARY 

400 Functions, 30c Each 

You've probably seen the speed and 
power of Essential's C function library 
without knowing it. Software greats have 
been using it for some time to give 
today's top products pizazz and panache. 

Now grown to 400 functions Essential 
produces pop-up menus, saves and re¬ 
stores screens and windows to disk or 
memory in as little as 1/lOth second, and 
claims the fastest video output available. 
Library has 50 business graphics func¬ 
tions, 40 string handlers, 28 functions for 
printers. 18 for mice, 11 for time and date. 
DOS interface functions for disk error trap¬ 
ping . directory and file creation and man¬ 
agement. lots more. Everything in source, 
including sample programs. We have ver¬ 
sions with pre-built libraries for the well- 
known C compilers, and a source code 
libranan is supplied for rolling your own. 



List: 

PC Brand; 

C Utility Library 

$185 

$119 

Essential Graphics 

$250 

$183 

Essential Communications 

$185 

$125 

with Breakout Debugger $250 

$189 


Shopping List for the Power Workbench 


ARITY PRODUCTS LIST US 

Arity Combination Package. 1095 979 

Expert System Development Pkg. 295 229 

File Interchange Toolkit. 50 44 

PROLOG Compiler & Interpreter. 650 569 

Screen Design Toolkit. 50 44 

SQL Development Package. 295 229 

Arity PROLOG Interpreter. 295 229 

Arity Standard Prolog. 95 77 

Ai-EXPERT SYSTEMS 

Autointelligence by//7/e///genceiya/-e. 990 739 

Experteach II by/n/e/Z/gencelA/are. 475 339 

EXSYS Development Software by EXSYS .. 395 309 

EXSYS Runtime System. 600 469 

InsighX 2+by Level Five Research . 485 379 

\n\B\\\gencelComp\\er IntelligenceWare... 990 739 

AI-LISP LANGUAGE 

IQCLISP by/nZegra/Qt/a//7y. 300 Call 

IQLISP by Integral Quality . 270 Call 

Microsoft LISP Common L/SP. 250 199 

TransLISP Zrom So/L/f/on Systems. 95 Call 

JransUSP PLDS from Solution Systems .. 195 Call 

AI-PROLOG LANGUAGE 

f^PJ Active Prolog Tutor from Solution Sys. 65 Call 

MPROLOG Language Primer LOG/CIAZAPE 50 45 

MPROLOG P500 by LOGICWARE . 495 395 

MPROLOG P550 by LOGICWARE . 220 175 

PrologSe from Solution Systems . 125 Call 

Prolog-86 Plus from Solution Systems .... 250 Call 

Turbo PROLOG by Bor/and/nt7. 100 63 

Turbo PROLOG Toolbox by Bor/and/nf 7... 100 64 

ASSEMBLERS & DEBUGGERS 
Advanced Trace-86/Worgan Debugger .... 175 119 

C-Sprite Debugger by Lattice, source ievel. 175 139 

Microsoft Macro Assembler vv/tb L/t/7/7/es . 150 109 

PASM86 by Phoenix, Macro Assembler ... 195 138 

Periscope I Debugger..Tbe Per/scope Co. . 345 289 

Periscope II with NMI Breakout Switch ... 175 139 

Periscope ll-X so/twareon/y. 145 105 

Periscope III with Advanced Board...New.. 995 Call 

BASIC LANGUAGE 

Microsoft BASIC Intemreter for XENIX .... 350 295 

Microsoft QuickBASIC Compiler..3.0. 99 79 

BORLAND PRODUCTS 

Reflex & Reflex Workshop. 200 129 

Reflex Data Base System. 150 89 

Reflex Workshop .. 70 45 

Turbo Basic...Atew'. 100 64 

Turbo C Compiler..Wew. 100 64 

Turbo Lightning . 100 64 

Turbo Pascal & Tutor..A/ew. 125 85 

Turbo Pascal with 8087 & BCD . 100 64 

Turbo PROLOG Compiler. 100 63 

Turbo PROLOG Toolbox. 100 64 

Turbo Tutor. 40 28 

C COMPILERS 

C86 PLUS by Computer/nnovat/ons...A/ew. 497 397 

Lattice C Compiler trom Latt/ce. 500 299 

Let’s C Compiler by Mark Williams . 75 55 

with CSD Source Level Debugger . 125 90 

MWC-86: Mark Williams C Development . . 495 369 

MicrosoftC Compiler...4.0. 450 295 

Turbo C Compiler by Bor/and...A/ew. 100 64 

C INTERPRETERS 

C-Terp by G/mpe/So/tware. 300 249 

Instant C by Bat/ona/Systems. 500 395 

Interactive-C by IMPACC with debugging.. 249 219 

RUN/C Professional from Lifeboat . 250 185 


COMMUNICATIONS 

Asynch Manager by B/a/se, tor Cor Pasca/ 175 117 


LIST US 

Greenleaf Communications by Green/ea/ . 185 139 

C UTILITY LIBRARIES 

Blaise C Tools Plus . 175 135 

Blaise C Tools. 125 84 

Blaise C Tools 2 . 100 84 

C Food Smorgasbord by Latt/ce. 150 109 

C\}\\\\\y Library by Essential, 300 functions 185 119 
Greenleaf Functions by Green/eat So/tware 185 139 
COBOL LANGUAGE 
RM/COBOL...see Ryan-McFarland Prod. 

Microsoft COBOL Compiler . 700 499 

Microsoft COBOL Compiler for XENIX .... 995 795 

Micro Focus COBOL..see Micro Focus Prod. 
dBASE SUPPORT 

BRIEF/dBRIEF...Br/e/tor DBASE///. 275 Call 

CLIPPER...trom A/antuc/(et. 695 375 

McMAX...dBASEforMACfromNantucket. 295 Call 

dBx..dBASE to C Trans/ator by DESKTOP A/ 350 299 

with Library Source Code . 550 469 

with Full Source Code . 1500 1282 

dBC...trom Lattice...maintains DBASE files 250 195 

with source . 500 390 

dBC III Plus ..supports mu/t/-user DBASE.. 750 595 

with source . 1500 1185 

DEVELOPMENT TOOLS 

BASJOC by JMl, convert BASIC to C . 495 399 

BASIC-C BASIC's functions added toC .. . 175 139 

Report Option So/tcra/t Btr/eve Report Gen. 145 128 

Xtrieve Softcraft Query Utility for Btrieve .. 245 220 

Code Sifter Profiler by David Smith . 119 89 

Dan Bricklin’s Demo Program Prototyper.. 75 69 

LMK from Lattice, “make"like UNIX . 195 149 

Microsoft Window Development Toolkit... 500 365 

ESSENTIAL PRODUCTS 

C Utility Library. 185 119 

Essential Graphics. 250 183 

Essential Comm Library. 185 125 

with Breakout Debugger . 250 189 

FILE MANAGERS 

Btrieve by Softcraft, no royalties . 250 195 

Btrieve Network by Softcraft . 595 465 

C-Tree by FairCom ■ no royalties, source .. 395 329 

R-Tree by FairCom-Report Generator . 295 245 

C-Tree & R-Tree Combo by FairCom . 650 541 

dbVisXa single user DBMS by Raima . 195 139 

dbVista mu/t/-user DB/VfS . 495 399 

Opt-Tech Sort Can sort Btr/eve t/Ves. 149 105 

FORTRAN LANGUAGE 

RM/FORTRAN by Ryan McFarland . 595 499 

FORTRAN Libraries...by A/pba Computer . 70 45 

Microsoft FORTRAN Links w/Microsoft C . 450 281 

Microsoft FORTRAN/or XE/V/X. 695 546 

Scientific Subroutine Package by A/pba .. 295 239 

GRAPHICS 

Essential Graphics Essential, no royalties. 250 183 

GSS Graphics Development Toolkit. 495 375 

GSS Kernel System by Graphic Software. . 495 375 

GSS Metafile Interpreter. 295 235 

Ha\o by Media Cybernetics . 300 219 

w/tb Dr. Halo II . 440 299 

Halo for Microsoft includes all fonts . 595 434 

MICRO FOCUS PRODUCTS 
Micro Focus Level II COBOL w/Animator .. 495 395 

Level II COBOL. 349 279 

Level II Animator. 195 155 

Micro Focus Personal COBOL. 149 99 

Forms-2. 295 235 

MODULA-2 LANGUAGE 

MODULA-2 Apprentice Pkg by LQGITECH . 99 79 


LIST US 

MODULA-2 Magic Pkg by LOGITECH . 99 79 

MODULA-2 ROM Pkg & Cross RT Debugger 299 239 
MODULA-2 Window Pkg by LOGITECH ... 49 39 

MODULA-2 Wizard’s Pkg by LOGITECH ... 199 159 

OTHER LANGUAGES & UTILITIES 

Source Print...source code formatter . 75 60 

Tree Diagrammer.source code d/agrammer 55 45 

Help/Control by MDS...123 style Help . 125 109 

Microsoft MuMath includes MuSimp . 300 199 

Microsoft Pascal Compiler Links w/M'soft C. 300 199 

Microsoft Pascal Compiler/or XE/V/X. 695 546 

Turbo Power Tools + by B/a/se. 100 67 

Advantage C++by/.//eboat Assoc. 495 435 

PHOENIX PRODUCTS 

PASM86/Wacro Assemb/er. 195 138 

PDisk Phoenix's new disk manager . 195 138 

Pfantasy Pac six products...New Price .... 995 655 

PFinish EXEper/ormanceana/yzer. 395 278 

Pfix86 Plus Symbo//c Debugger. 395 259 

PforCe vast library . 395 259 

PforCe + + ...Function Library forC + + _ 395 278 

Pllnk86 Plus Dt/V/zes memory/or over/ays . 495 326 

Pmaker///ceL/A//X“ma/ce”. 125 89 

Pmate w/tb/Macros. 195 138 

Pre-C UNIX “linf’-alike . 295 195 

PTe\ Binary File Communicator . 195 138 

POLYTRON PRODUCTS 

PVCS Corporate...Source Code Control Syst. 395 309 

PVCS Personal. 149 109 

PVCS Network. Call Call 

Po\yMake Complete Make Utility . 149 109 

PolyLibrarian Library Manager . 99 73 

PolyLibrarian II Library Manaer . 149 109 

PolyShellL//V/X-///ce Command Sbe//. 149 109 

PolyXREF Complete Cross Ref Utility .... 219 169 

PolyXREF One/anguage on/y. 129 99 

PolyBoost The Software Accelerator . 80 64 

PolyDesk III 3rd Generation Desktop Org ... 99 73 

PolyDesk III Add On Too/s. Call Call 

RYAN-McFARLAND PRODUCTS 

RM/FORTRAN...2.4/Vew. 595 499 

RM/FORTRAN...D/V/X or XE/V/X. 750 599 

RM/COBOL..DOS. 950 799 

RM/COBOL..L/A//X or XE/V/X. 1250 999 

RM/COBOL Run Time. 250 199 

RM/COBOL85...A/VS/85 COBOL . 1250 995 

RM/COBOL 85 RUN TIME. 300 249 

RM/SCREEN.../orCOBOL 85 . 395 335 

RM/NET+5...COBOL<& COBOL 85 A/etwor/f 300 249 
SCREEN DESIGN 

Curses by Lattice, UNIX screen designer .. 125 99 

with Source . 250 199 

Greenleaf Data Windows.../Vew. 225 169 

with source . 395 297 

Panel Plus by Round Hill, no royalties..New 495 395 

View Manager for C by B/a/se. 275 199 

Vitamin C by Creative Programming . 225 198 

yCScreenby Creative Programming . 100 81 

Windows for C Vermont Creative Software 245 216 
Windows for Data includes Windows for C 395 349 
ZView Data Management Consultants.... 245 175 

TEXT EDITORS 

Brief from Solution Systems . 195 Call 

Condor Editor by Condor. 130 118 

Edix by Emerging Tech...Multi screen . 195 159 

Epsilon by Lugaru Software, like EMACS .. 195 149 

FirsTime by Spruce Technology, C syntax . 295 229 

KediX by Mansfield, similar to Xedit . 125 99 

LSE, the Lattice Screen Editor Multi Wind.. 125 100 

Vedit by Compuv/ew. 150 99 

Vedit Plus by Compuv/ew. 185 129 
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SPEED-UP YOUR PC GRAPHICS! 


With the GSS® Graphics Development Toolkit 
and your favorite language * you can write 
faster graphics applications in record time. 



Increase Your Application Performance 

GSS drivers are written directly to the hardware, so your 
applications run fast. And the latest display cards are supported, 
including high-performance boards from Video-7, Quadram, Emulex, 
and others. Low memory overhead also promotes faster performance. 
The GSS software typically requires only 75Kb at run-time. 

Reduce Your Time To Market 

GSS provides the graphics functions and 
device drivers, so you spend less time in 
development. Call over 100 high-level 
functions for lines, arcs, text, bitmaps, 
clipping, and more. Support numerous mice, 
displays, printers and plotters, including 
EGA displays, HP plotters, Epson LQ printers 
and the HP LaserJet +. 

Build The Future Into 
Your Software 

Your applications will 
work with new graphics 
devices as new GSS 
drivers become avail¬ 
able. You won't have to 
modify your program! 

And when you use the 
Graphics Development 
Toolkit, your graphics 
software will be source 
code compatible with 
the new features of 
future DOS versions. 


Our complete GSS Line: 



List: 

PC Brand: 

CGI Dvlpmt Toolkit 

H95 

*375 

Kernel System 

M95 

*375 

Kernel for IBM RT 

*795 

*645 

Metafile Interpreter 

*295 

*235 


OCTOBER SPECIAL 

“THE COMPLETE GRAPHICS 
DEVELOPMENT ENVIRONMENT’^ 

The ideal environment for any 
graphics developer would allow 
the choice between working with 
low-level primatives & high level 
routines. It would also allow the 
resultant images to be stored as 
data. Think it couldn't exist—Well 
it does. In the month of October, 

P. C. Brand will offer you the envir¬ 
onment in one complete package. 

• CGI Development Toolkit 
Kernel System 
Metafile Interpreter 

Normally sold for $985, you can 
order it today for $899. 


languages supported: 

Lattice C; Microsoft C; Lahey FORTRAN; Microsoft 
FORTRAN; R/M FORTRAN; IBM FORTRAN; IBM Professional 
FORTRAN; Microsoft Pascal; IBM Pascal; Microsoft BASIC 
Compiler; Microsoft Quick BASIC; IBM BASIC Compiler; 
Microsoft Macro Assembler; IBM Macro Assembler. 

Photos provided by CREARE, INTEGRATED 
SYSTEMS, and OPTIM ELECTRONICS 


To Order Your GSS Software Today Call 

800PC-BRAND 
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Windows Memory 

Management 

Behmd the cunains, Windows uses sophisticated techniques 
to manage limited system-memory resources while 
satisfying the requirements of all active prograim in a system. 

GUY QUEDENS and STEVEN ARMBRUST 


S ince the IBM/Microsoft annonnce- 
ment of OS/2 in April of this year, 
both parties have reinforced their 
commitment to a Window's-like graphi¬ 
cal user interface. Unfortunately, details 
on the Presentation Manager that pro¬ 
vides this interface for OS/2 have been 
slow in coming. From this perspectiv^e, 
Microsoft Windows serves two pur¬ 
poses: it provides the graphical user 
interface for the MS-DOS environment; 
and it can seiwe as a guideline for de¬ 
velopers interested in using the OS/2 
Presentation Manager. (For additional 
information on developing Windowvs 
applications for the DOS environment, 
.see "Windows of Opportunity," Paul 
Grayson, Februaiy 1987, p. 70.) 

Microsoft has retreated from its 
original position that Window's applica¬ 
tions would port effortlessly to the Pre¬ 
sentation Manager. How'ev’er, most of 
the concepts of Window's are repre¬ 
sented in the I^resentation Manager, 
and software developers w^ho are famil¬ 
iar wath these concepts will be posi¬ 
tioned to move to the Presentation 
Manager w'hen it becomes available. 
Two of these Window's concepts, mem¬ 
ory management and device-driver sup¬ 
port, are explored in this and the fol¬ 
lowing article ( "Windowvs Virtual Ma¬ 
chine," Guy Quedens, p. 90). 


From the end user’s point of view, 
all that is needed to load and execute a 
new^ program using Windows’ powerful 
multitasking environment (even if other 
similar programs are already running) 
is a simple double-click of a mouse 
button. Behind the scenes, however, 
sophisticated memor\’-management 
techniques are under w'ay to allocate, 
organize, and reallocate the s\'stem's 
limited memory resources to satisfy the 
requirements of all the programs run¬ 
ning in the system. 

Because of the multitasking nature 
of Windows, memoiy management is 
more complicated than it would be in 
the single-tasking DOS environment. An 
ordinary DOS application has access to 
all available memory in the .system. 

Witli DOS function requests, an ordi- 
nan’ application can allocate and free 
areas of memoiy for its own use, and 
even set up terminate-and-stay-resident 
(TSR) programs, blocking that portion 
of memoiy from use by future pro¬ 
grams. Uowwer, becau.se a DOS appli¬ 
cation assumes that it is the only pro¬ 
gram running, its memory-management 
concerns are limited primarily to find¬ 
ing out how much memory is available, 
gaining access to a block of memory, 
changing the block size, and releasing 
the block wdien finished. 


Windows, on the other hand, is an 
operating environment that simultane¬ 
ously supports multiple programs. 
Therefore, applications running under 
Windows cannot assume that they have 
access to all of the memory available. 
Instead, Windows must provide a 
mechanism for dividing the available 
memon' among all the concurrent pro¬ 
cesses. The memory management fea¬ 
tures provided by Windows version 
1.04 are examined here; in addition, 
new^ functions to be provided w’ith 
Windows version 2.0 are described. 

DYNAMIC STORAGE 

The easiest way for a multitasking op¬ 
erating environment to divide central 
memory among the concurrent pro¬ 
cesses is to split the memory into fixed 
blocks and give one to each applica¬ 
tion. This mechanism must either rely 
on advanced know'ledge about each 
application’s memoiy usage or appor¬ 
tion the same size block to all applica¬ 
tions (often giving them too much or 
not enough memory’). 

Windows uses a more efficient 
memoiy-management scheme in w^hich 
memory is divided into variable-sized 
blocks that are dynamically allocated 
according to the requirements of the 
tasks being executed. When variable- 
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FIGURE 1: Metnoty Fragmentation 


FIGURE 2: Memory) Compaction 
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Free memory is fragmented into several small blocks. Even 
thougli 40KB of memory is free, a 30KB program cannot be 
loaded because no individual free block is large enough. 


By reallocating the free blocks to one end of memory, the 
memory manager makes a contiguous memory block that is 
large enough to hold the 30KB program. 


sized blocks are used, advance selec¬ 
tion of block sizes is not necessary. 
However, the memoiy manager must 
keep track of allocated and free mem¬ 
oiy. Usually, it does so by maintaining 
a linked list of free memoiy areas. Win¬ 
dows scans this list when a new block 
must be allocated and uses a first-fit al¬ 
location method to place the block in 
the first free area that will fit. (Some 
memor\^ managers use best-fit alloca¬ 
tion, which places the block in the 
smallest free area that will fit). When a 
block is released, its assigned memor)' 
is returned to the free list and com¬ 
bined with any adjacent free areas. 

Because variable-sized memoiy 
blocks are continually being allocated 
and freed b\' the memoir^ manager, sys¬ 
tem memon^ can become a hodge¬ 
podge of assigned and unassigned 
memoiy blocks. Memory fi'agmentcitio }2 
occurs when the available free memon^ 


is split into several separate blocks, 
with each block being too small to be 
useful. In figure 1, the memory man¬ 
ager needs to assign a 30KB block of 
memoiy to a new program, but no sin¬ 
gle free block larger tlian 20KB exists. 
Therefore, even though the system 
memoiy has 40KB free, memoiy frag¬ 
mentation prevents a 30KI5 block of 
memory from being assigned. 

One possible solution to fragmen¬ 
tation is relocation. To fill an allocation 
request that is greater than any individ¬ 
ual fragment, the memory manager 
moves the remaining free blocks to¬ 
ward one end of memory, thereby 
gathering all the available memoiy to¬ 
gether into one contiguous block, as 
shown in figure 2. 

Even though relocation can solve 
memory fragmentation problems, not 
enough free memory may be available 
to satisfy a particular memory-allocation 


request. In this case, two other tech¬ 
niques can be used: swapping and dis¬ 
carding. Swapping makes additional 
memory available by copying an allo¬ 
cated memon^ block to a temporaiy 
disk file that can be reloaded later 
when that block is required. 

Discar^ding is similar to swapping, 
except that the blocks are not copied 
to disk. Instead, certain blocks that are 
never modified (such as code seg¬ 
ments) are marked as discardable by 
the memor\^ manager. If the memoiy 
manager needs the space occupied by 
these blocks, it can reuse the memoiy. 
The discardable blocks can be reloaded 
later when they are needed again. 

Windows 1.04 supports discarding 
but does not implement swapping. 

Both code and data segments are fixed 
in memory and nondiscardable by de¬ 
fault, but they can both be made dis¬ 
cardable when allocated. 
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Relocation, swapping, and discard¬ 
ing techniques can result in more effi¬ 
cient use of memory than is obtained 
with nonrelocatable blocks. However, 
the copying of tasks from one location 
in memory to another can require a 
substantial amount of time. 

WINDOWS MEMORY MODEL 

A Windows application has two types of 
storage available for general purpose 
usage: global and local. The main dis¬ 
tinction between these two types is the 
amount of memory that can be allo¬ 
cated. Local memory is allocated from 
the program’s heap, which is part of 
the data segment and, therefore, lim¬ 
ited to 64KB bytes. The initial size of 
the heap is set in the module’s link 
definition file statement 

HEAPSIZE bytes 

where bytes is an integer that specifies 
the heap size. Because local memory 
comes from the program’s data seg¬ 
ment, a local pointer is a 16-bit offset. 

Global memory is all of system 
memory not allocated to any particular 
task, usually greater than 64KB. Global 
addresses are 32-bit pointers. 

Both global and local storage may 
be fixed or movable. Fixed blocks are 
ones that Windows never moves, even 
if memory fragmentation occurs. Mova¬ 
ble blocks can be rearranged so that 
fragmented free memory can be com¬ 
bined into a single larger block. Mova¬ 
ble storage can also be classified as dis¬ 
cardable. This means that if Windows 
receives a memory-allocation request 
from the active application and some of 
an inactive application’s memoiy^ blocks 
are declared as discardable, Windows 
can assign those blocks for use by the 
active application. Wlien the inactive 
application becomes active, either Win¬ 
dows or the application itself must re¬ 
read those blocks into memory. 

Figure 3 illustrates the relative 
placement of fixed, movable, and dis¬ 
cardable allocations within global and 
local blocks. Fixed allocations are 
placed lower in memory to thwart the 
development of road blocks in which 
free memory blocks are trapped on 
either side of a fixed block and cannot 
be combined. 

An area of memory allocated from 
local or global memory is called an 
object (either a local object or a global 
object). A program’s code and data seg¬ 
ments are separate objects allocated 
from global memory. Thus, each pro¬ 
gram’s local memory, which is part of 
the data segment, is actually part of an 
object allocated from global memory. 


FIGURE 3t Placement of Memory) Items 
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Fixed memory items are stored lower in both global and local memory to avoid 
trapping free memory blocks on either side of a fixed memory block. 


Figure 4 illustrates the relationship be¬ 
tween global and local memory. Note 
that even though a local object can be 
fixed, the entire segment containing 
local memory might be a movable 
global object. In such a case, the 
local fixed object remains relatively 
fixed within the local segment, but 
it still could be moved with the rest 
of the global object. 

Code segments can be marked dis¬ 
cardable. This means they can be re¬ 
read from disk. Windows automatically 
rereads a discarded code segment 
when some user activity, such as click¬ 
ing the mouse in the window, causes 
the application to become active. 

Windows scans memory on a first- 
fit basis from low to high to satisfy a 
request for a fixed block allocation (or 
from high to low for a movable block). 
If no free block is large enough to 
meet the memory request, Windows 
moves blocks to make a larger contigu¬ 
ous block. The movement continues 
until the request is met or until no 
more blocks can be moved. 

If the memory request still cannot 
be satisfied, Windows starts discarding 
blocks that are marked as discardable. 

It maintains a least-recently-used chain 
of discardable blocks to determine 
which blocks it is to discard first. Win¬ 
dows continues discarding blocks until 
no more are left to discard or until the 
allocation has been met. If the alloca¬ 
tion still cannot be made, Windows re¬ 
turns an error code. 


MEMORY ALLOCATION 

Whenever a program needs a global or 
local block of memory, it invokes a 
Windows, function in order to allocate 
tliat memory for its own use. In re¬ 
sponse, Windows reserves the block of 
memory and returns a 16-bit unsigned 
integer. This value, which is called a 
handle, can always be used to find out 
information about the block. Handles 
are necessary because Windows fre¬ 
quently moves and discards blocks. A 
block’s memory addresses might not 
remain constant, but a program can 
always discover where the block is cur¬ 
rently located by using its handle as 
input to a Windows function. 

Operations on global or local 
memory are performed with similar 
functions. All functions relating to glo¬ 
bal memory begin with Global; most 
local memory functions begin with 
Local. A program makes a formal re¬ 
quest for storage allocation via one of 
these two functions: 

GlobalAlloc (wFlags, dwBytes) : hMem 
LocalAUoc (wFlags, wBytes) : hMem 

If Windows can allocate the re¬ 
quested memory, it returns hMem, a 
nonzero value that is a handle to the 
memory. If NULL is returned, the allo¬ 
cation has failed. 

The unsigned short integer (or 
word) wFlags specifies exactly what 
type of allocation is desired. Its value 
can take on any of the following attri¬ 
butes (they can also be ORed together 
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ASYST™2.0... Superiority 
Reflected By Its Performance 



We Just Made The World’s Best Engineering 
and Scientific Software... Better! 


With ASYST 2.0, we have taken the industry 
standard in PC based scientific software and 
expanded its formidable capabilities. 

ASYST continues to be the only technical 
software available for the PC and compatibles 
which integrates data acquisition, data 
analysis, statistics and astounding graphics 
in a fiilly programmable environment. This 
provides great flexibility and offers you 
virtually limitless application opportunities. 

ASYST provides its users with minicomputer 
speed at PC prices. ASYST supports analog 
and digital 1/0 in foreground and 
background operation on many popular 
boards and its A/D is fast and flexible. The 
IEEE-488 and RS-232 capabilities interface 
some 10,000 instruments. The graphics 
facilitate axonometric, cartesian and contour 
plots. You can perform waveform, matrix and 
polynomial analysis and a 1024-pt. complex 
EFT can be done in less than 2.5 seconds on 


an IBM-AT or compatible. In addition, the 
software accommodates linear and non¬ 
linear curve fitting as well as smoothing 
... and that just scratches the capabilities 
surface. 

Now ASYST 2.0 has added these expanded 
performance features: 

• A/D rate of 130 kHz 
(run on an 8 MHz, 286) 

• Lotus® 1-2-3® interface 

• Supports LIM expanded memory boards 

• Overlay architecture for fully customized 
systems 

• Set-up menus for rapid and easy 
configuration 

• Support for new high-speed A/D boards 

• Automatic command memory 

• Dynamic arrays for programming 
simplicity 

• Intelligent on-screen help 


Thousands of users feel that ASYST software 
has no equal, in speed, power or flexibility. 
ASYST 2.0 has widened the competitive gap 
even further. 

ASYST 2.0 makes your PC as powerful as a 
mini while it unlocks your own personal 
potential and expands productivity. 

ASYST 2.0 includes free technical support for 
60 days and a comprehensive Extended 
Support Plan is available. 

We would like to include you among our 
ASYST User Group Members. Please call us 
today for more detailed information. 

1-800-348-0033 



SOFTWARE TECHNOLOGIES. INC. 


100 Corporate Woods • Rochester, N.Y. 14623 


ASYST is a trademark of Asyst Software Technologies, Inc. 

IBM-AT is a registered trademark of International Business Machines Corp. 
Lotus and 1-2-3 are registered trademarks of Lotus Development Corporation 
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WINDOWS MEMORY MANAGEMENT 



The data segment, which contains all of local memory, is allocated from global memory. Even though a local object can be 
fixed, the entire segment containing local memory might be a movable global object. LocalAlloc allocates local memory. 


to combine the attributes when the 
combination seems to make sense): 

FIXED: memory is fixed 

MOVEABLE: memory is movable 

ZEROINIT: memory is initialized to zero 

DISCARDABLE: memory is discardable 

NOCOMPACT: moving and discarding will 
not be performed to satisfy 
the allocation 

Either dwBytes (a 32-bit value) or 
wBytes (a 16-bit value) indicates the 
size of the memory request. Windows 
allocates an additional 16 bytes, called 
the arena header, at the beginning of 
the memory block. The arena header 
keeps track of the block’s attributes as 
well as its parameters. 

Once a memory block has been 
allocated, a program can change the 
block’s size or type by using one of the 
reallocation functions. Furthermore, if a 
block has been discarded, the realloca¬ 
tion functions can be used to recover 
that memory for reloading the block. 
The reallocation functions are 

GlobalReAlloc (hMem, dwBytes, wFlags) : 
hNewMem 

LocalReAlloc (hMem, wBytes, wFlags) : 
liNewMem 

These functions work much like 
the allocation functions. The only sig¬ 
nificant difference is that the program 
also passes hMem, the handle of the 
block to be reallocated. 


For example, suppose that a pro¬ 
gram used the GlobaLAlloc function to 
allocate a certain amount of fixed 
memory. The program now wishes to 
increase the amount of memory that is 
present in the block to dwBytes, 
change the block to be movable, and 
initialize the new bytes to zero. The 
following call 

hMem = GlobalReAlloc (hMem, dwBytes, 
GMEM_MOVEABLE 
GMEM_ZEROINIT); 

performs all these operations. 

ACCESSING MEMORY 

Usually, a program must call other 
Windows functions after it gets a han¬ 
dle for a memory block and before it 
can read or write the memory. Only 
handles that represent local fixed 
blocks of memory can be used directly 
as pointers. Local handles are 16-bit 
offsets and, therefore, are sufficient to 
identify a local block. In addition, fixed 
blocks are not moved by Windows, so 
the addresses remain valid. Accessing a 
local fixed block can be accomplished 
with the following code: 

char *LocMemPtr; 
if (LocMemPtr = (char *) LocalAlloc 
(wBytes, LMEM_FIXED)) 

*LocMemPtr = ’Q’; 

In this example, if LocalAlloc re¬ 
turns a handle (not NULL and, thus. 


TRUE), the constant ‘Q’ will be as¬ 
signed to the location specified by the 
handle. Note that tliis works only for 
local fixed handles. 

Before assigning values to any 
block other than a local fixed block, 
the application must lock the block in 
memory. This yields a physical address 
where the memory block resides, and 
it fixes the block in memory, thus pro¬ 
tecting it from being moved or dis¬ 
carded. The locking functions are 

GlobalLock (hMem) : IpAddress 
LocalLock (hMem) : pAddress 

If the block of memory identified 
by the handle is present in memory, 
Windows locks the memory into place 
and returns the address to it. Global- 
Lock generates a 32-bit physical ad¬ 
dress. LocalLock generates a 16-bit 
physical offset. If either of these func¬ 
tions returns a NULL, tlie specified 
block has been discarded. In this case, 
the application must call GlobalReAlloc 
or LocalReAlloc, using the same handle 
as input, in order to reallocate the 
memory for that block. Windows then 
will load the block from disk automati¬ 
cally when a program attempts to ac¬ 
cess the data contained in that block. 

Once a program locks a memory 
block, it can use tlie address returned 
for reading and writing the block. An 
application can also pass the address to 
another application in order to share 
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scroll, instant hardware zoom, and pan freeze. A 
Microsoft Windows driver is also incorporated lor 
your business needs. 

All of these advantages translate to increased 
productivity tor you. So if you’re interested in 
increasing your productivity, select the price/per¬ 
formance leader in graphics boards for CAD. 

To find out more, Call (216) 464-6600. 


QDP 

^computer systems inc 

23632 Mercantile Road 
Beachwood, Ohio 44122 

’AutoCAD is a registered trademark of Autodesk Inc. 

2VersaCAD is a registered trademark of VersaCAD Corporation. 
































































































WINDOWS MEMORY MANAGEMENT 


the memory block. Before the program 
returns control to Windows, it should 
unlock the memory again, this time 
using the following functions: 

GlobalUnlock (hMem) : bResult 
LocalUnlock (hMem) : bResult 

bResult returns the Boolean value 
TRUE or FALSE on success or failure. 

The following is an example of 
locking a global handle: 

HANDLE hGlobal; 

char*GlobalPtr; 

hGlobal = GlobalAlloc (...) 

GlobalPtr = GlobalLock (hGlobal); 
*GlobalPtr = . . . 

GlobalUnlock (hGlobal); 

A memory block is not limited to 
a single level of locking. If multiple 
routines or applications have access to 
the same block, they each might want 
to lock the memory to gain access to it, 
especially if each is an independent 
process. Windows keeps track of mem¬ 
ory locking by using a field within the 
arena header called the lock count. 
Calling a locking function causes the 
lock count to be incremented; calling 
an unlocking function causes the lock 
count to be decremented. A block is 
not unlocked until its lock count is 
decremented to zero. 

Local and global memory are not 
the only kinds of memory subject to 
movement. By default, the data seg¬ 
ment (a global object) is created as a 
fixed block. This can be overridden in 
the module definition file using the 
statement DATA MOVEABLE. 

If an application has a movable 
data segment and it wants to fbc the 
segment memory, it can use the follow¬ 
ing two functions: 

LockData (Dummy) : hMem 
UnlockData (Dummy) 

Windows returns hMem, a handle to 
the data segment. It can be used as 
input to other global memory manage¬ 
ment functions (such as GlobalLock, to 
get the full 32-bit address of the data 
segment). Dummy is not used and can 
be set to zero; in fact, its declaration 
can even be omitted. The reason 
Dummy is there at all has to do with 
how the LockData and UnlockData 
functions are defined in terms of the 
more general LockSegment and 
UnlockSegment functions added in 
Windows version 1.03. The format of 
these functions is as follows: 

LockSegment (wSegment) : hMem 
UnlockSegment (wSegment) : hMem 


These functions lock or unlock the 
segment specified by the address 
wSegment; the segment handle is re¬ 
turned. If wSegment is —1 (FFFFH), 
the current data segment is locked/ 
unlocked. LockData and UnlockData 
are now defined in terms of the new 
LockSegment and UnlockSegment func¬ 
tions, as shown by the following rela- 

\f an application does not 
need all of its allocated 
memory, it should either 
free the memory or allow 
it to be discarded. 


tionships found in WINDOWS.H defini¬ 
tions file provided with the Microsoft 
Windows Software Development Kit: 

#clefine LockData 

(dummy) . LockSegment (OxFFFF) 
#define UnlockData 

(dummy) UnlockSegment (OxFFFF) 

These define statements convert 
any call to LockData or UnlockData to 
an equivalent call to LockSegment or 
UnlockSegment with an argument of 1. 
These definitions are the reason that 
dummy parameters are required with 
LockData and UnlockData. 

Two situations are possible that 
need LockData and UnlockData (or 
LockSegment and UnlockSegment). 
First, when an application calls the 
functions GetMessage or PeekMessage 
(which enable other applications to 
run), Windows decrements the data 
segment’s lock count, thereby allowing 
the segment to move about while other 
applications are running. Returning 
from these functions causes the lock 
count to be incremented. 

Second, the function LocalAlloc 
also can cause the data segment’s lock 
count to decremented to 0. This hap¬ 
pens when the request for local mem¬ 
ory requires Windows to expand the 
local heap, which could require mov¬ 
ing the segment to provide the addi¬ 
tional contiguous memory required. In 
this case, Windows decrements the lock 
count so that it can move the segment. 

These conditions imply that 32-bit 
pointers are invalidated when a pro¬ 
gram calls GetMessage, PeekMessage, 
or LocalAlloc. Thus, programs must ei¬ 
ther lock down the data segment be¬ 
fore calling those functions or reestab¬ 


lish their outstanding 32-bit pointers 
(by calling GlobalReAlloc using the 
data segment’s handle as input) after 
the functions return. 

If an application requests a larger 
local block than is immediately avail¬ 
able, Windows tries to compoa the 
local heap by moving and discarding. If 
the heap does not need compacting, 
these functions are provided: 

LocalFreeze (Dummy) 

LocalMelt (Dummy) 

Again, Dummy is not used and can be 
set to zero. 

Because LocalFreeze stops Win¬ 
dows from rearranging local memory, 
LocalFreeze and LocalMelt can be used 
to gain access to local movable objects: 

char**LocMemPtr; 

LocMemPtr = (char **) LocalAlloc 
(wBytes, LMEM_MOVEABLE) 

LocalFreeze (0); 

♦♦LocMemPtr = ’Q’; 

LocalMelt (0); 

Although this method works, 
LocalLock and LocalUnlock can be 
used instead to gain access to local 
data, as follows: 

char^LocMemPtr; 

HANDLE hLocMem; 
hLocMem = LocalAlloc (wBytes, 
LMEM_MOVEABLE) 

LocMemPtr = LocalLock (hLocMem); 
♦LocMemPtr = ’Q’; 

LocalUnlock (hLocMem); 

In fact, Microsoft prefers the latter 
method to gain such access. 

FREEING AND COMPACTING 

The concepts of freeing and discarding 
memory are closely related. To free a 
memory block is to relinquish both the 
block and its associated handle. When 
freed, a block’s handle is no longer 
valid as input to the Windows memory- 
management functions. 

To discard a memory block means 
that the memory allocated to a handle 
no longer exists, but the handle is still 
valid. Memory can be provided for a 
discarded block by presenting its han¬ 
dle to GlobalReAlloc or LocalReAlloc. 

Freeing and discarding memory 
are important in a cooperative environ¬ 
ment such as Windows. If an applica¬ 
tion does not need all of its allocated 
memory, it should either free or dis¬ 
card it. The freeing functions are 

GlobalFree (hMem) : hOldMem 
LocalFree (hMem) : hOldMem 

where hMem is the handle issued by 
the allocate or reallocate funaion. If 
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IMPOSING QUALITY 

The VGO-AT video graphics overlay board is 
the best there is. With more than double the 
resolution of competing products (up to 
720 X 480), the board can super-impose 
both text and bit-mapped graphics onto a 
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The VGO-AT’s advanced digital video signal 
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SUPER COMPATIBILITY 
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training system designed for the US Army. 
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Training Simulation/Educational systems 
Broadcast and video production 
Presentation graphics 
Information retrieval systems 

SUPERIMPOSING 

NON-INTERLACED 

For users annoyed by the display flicker 
associated with interlaced displays, Matrox 
offers a technological breakthrough. The 
VGO-AT/NI is the world’s first non-interlaced 
overlay board that actually scan-converts 
interlaced pictures to provide flicker-free, 
non-interlaced images. 

For an information package on our super¬ 
imposing products, call us at: 

1-800-361-4903 < lfM> 



In Canada, call (514) 685-2630. 
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WINDOWS MEMORY MANAGEMENT 


the function is successful, hOldMem is 
NULL; otherwise, it is equal to hMem. 

Applications should free any global 
memory allocated to them before pro¬ 
gram termination. This is not strictly 
required—Windows will deallocate the 
global memory of a terminated pro¬ 
gram—but it promotes good program¬ 
ming practices. Although applications 
should free local memory when it is 
no longer needed, local memory is 
part of the data segment, which Win¬ 
dows will free automatically when the 
application terminates. 

During the memory allocation pro¬ 
cess, Windows will automatically dis¬ 
pose of discardable blocks if it needs 
the memory used by those blocks. An 
application can discard a block by 
using one of the discarding funaions: 

GlobalDiscard (hMem) : hOldMem 
LocalDiscard (hMem) : hOldMem 

As is the case with the freeing 
functions, hMem is a memory handle 
for the block that is to be discarded. 
Windows sets hOldMem to NULL if the 
function is successful; otherwise, 
hOldMem is set to hMem. 

The discard functions mark the 
block as discardable and may or may 
not actually discard it. The next time 
the block is locked determines whether 
or not it is still valid. 

As described earlier, Windows will 
compact memory if it cannot satisfy a 
memory request by using the first-fit 
technique. In addition, an application 
can call compaction functions. These 
compaction ftinctions are informational 
but, if necessary, they might cause Win¬ 
dows to compaa as well. The compac¬ 
tion functions are as follows: 

GlobalCompact (dwMinFree) : dwLargest 
LocalCompact (wMinFree) : wLargest 

MinFree is the argument of the 
question: “Are MinFree bytes avail¬ 
able?” Windows returns the answer: 
“Largest is the largest number of bytes 
available.” If MinFree is larger than any 
available block, Windows will compaa 
memory until it makes available a 
block at least that large—if possible. 
Then it will return the size of that 
block. If MinFree is NULL, Windows 
will return the size of the largest avail¬ 
able block, but it will not actually com¬ 
paa memory. Therefore, Largest might 
not be the largest block that could be 
generated by moving and discarding. 

To force Windows to compaa all of 
memory, MinFree can be specified as 
-1 (the largest possible value). Mem¬ 
ory compaction can be rather compli¬ 
cated, particularly if applications lock 


global memory objects for less than 
minimal amounts of time. 

SIZE, FIAG, AND NOTIFY 

In addition to the previous memory- 
management functions, Windows pro¬ 
vides several miscellaneous functions. 

The two size functions listed 
below return the current size of a 
specified memory block: 

GlobalSize (hMem) : dwBytes 
LocalSize (hMem) : wBytes 

The following two functions return 
a handle for a memory object whose 
address is known: 

GlobalHandle (wMem) : dwMem 
LocalHandle (wMem) : hMem 

The parameter wMem specifies a stor¬ 
age address: either segment for global 
memory or offset for local memory. 

According to Microsoft, 
software that meets the 
Lotus/Intel/Microsoft EMS 
version 4.0 will be able to 
work with Windows 2.0. 


The handle for the memory object is 
returned. In the Global function, the 
high-order word contains the segment. 

Windows also has two flag func¬ 
tions that return status information 
about a specified memory block: 

GlobaiFlags (hMem) : wFlags 
LocaiFlags (hMem) : wFlags 

wFlags is a word with a low byte that 
contains the current lock count and a 
high byte that contains flags indicating 
the functions SWAPPED, DISCARDED, 
and DISCARDABLE. These functions can 
be used to determine whether a discar¬ 
dable block is still present in memory, 
or whether it has been discarded and 
now must be reloaded. Although the 
SWAPPED value is described in Micro¬ 
soft’s documentation, Windows does 
not currendy support swapping. 

Finally, the following Windows 
function sets the address of a proce¬ 
dure that will be called in the event of 
a local heap exception: 

LocalNotify (IpNotifyFunc) : IpPrevFunc 

in which IpNotifyFunc is that particular 
address. The address of the previous 
handler is returned. 


The procedure specified by 
IpNotifyFunc is called the local heap 
notification handler. This procedure 
receives one of the following messages 
when the corresponding event occurs: 

LNOTIFY_OUTOFMEM 

LNOTIFY_MOVE 

LNOTIFY_DISCARD 

As are all procedures that Win¬ 
dows calls, NotifyFunc must use the 
Pascal calling convention. Furthermore, 
it must accept three arguments 

BOOL FAR PASCAL NotifyFunc (wMsg, 
hMem, wArg) 

WORDwMsg; 

HANDLE hMem; 

WORDwArg; 

where wMsg is one of the three mes¬ 
sages listed above; hMem is the handle 
of the memory object that caused the 
notification generation; and wArg is a 
word parameter that depends on 
wMsg. A Boolean value is returned in¬ 
dicating success or failure. 

There are some restrictions placed 
on the functions that the local heap 
notification handler is allowed to call. 

In general, this procedure can call local 
memory management functions as long 
as the ftinctions do not move local data 
or allocate new data. The procedure 
can call LocalLock, but it cannot call 
LocalReAUoc. 

DEFINING AND TESTING 

In addition to using the functions out¬ 
lined here, Windows applications can 
use the C runtime functions calloc, 
malloc, realloc, and firee in all memory 
models. The file WINDOWS.H contains 
definitions for these functions that asso¬ 
ciate them with the Windows local 
memory functions as follows: 

#define calloc (n,si 2 e) LocalAlloc 

(LMEM_ZEROINIT, 

n*si 2 e) 

#define malloc (size) LocalAlloc (0, size) 
#define free (p) LocalFree (p) 

#dejSne realloc(p, size) LocalReAUoc (p, size, 
LMEM_ZEROINIT) 

Therefore, whenever a program calls 
one of the C runtime functions, the 
corresponding Windows local function 
also will be called. 

Testing a Windows application in a 
movable memory environment presents 
a unique set of problems because there 
is no way to duplicate every possible 
situation with which the memory man¬ 
ager will be faced. However, Microsoft 
provides two test programs with the 
Windows Software Development Kit: 
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Is this the new lookof 
project mam^ment? 


Plan on it 



Our interactive Work Breakdown Structure is a more intuitive way to start planning. 

We redesigned HTPM for a faster, easier 
approach to project management. 

Even though Harvard Total Project Manager 
was the category leader, we knew we could make 
it better. 

So we listened to project managers, added inno¬ 
vations, and created Harvard Total Project Manager II. 

The result is a redesigned project management tool 


that’s dramatically easier to use, with more 
features and increased capability. 

You’ll see the difference right away 
It starts with a more intuitive, easily 
accessible user interface. Then HTPM IPs 
unique Work Breakdown Structure 
gives you the opportunity to plan your 
project completely on-screen. You also 
have the choice of other interactive 
planning formats: PERT charts, GANTT 
charts and Task Lists. Only HTPM II 
offers all four alternatives, letting you 
plan the way that works best for you. 

HTPM IPs other sophisticated 
features help you automatically track 
resources across multiple projects, 
add project data more efficiently, and 
keep everyone on the project up to speed with 
comprehensive presentation quality reporting. 

We can’t tell you everything about HTPM II 
here. We can invite you to call for our free trial 
disk, and find it all out for yourself. 

You’ll see why the ^ 
new look of project 
management fits 

your style. Fferfectly ^ 


Graduate to Harvard Total Project Manager II. 



For a free trial disk call 1-408-848-4391. Open #57. 


Runs on IBM XT with hard drive and MS DOS compatibles. © Software Publishing Corporation, RO. Box 7210, 
Mountain View, CA 94039-7210. 





























MEMMGR allocates and then locks a block of global mem¬ 
ory. This is reflected in the HEAPWALKER window. 


PHOTO 2: Freeing Memory 
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MEMMGR frees the first block of global memory allocated. 
Verification is provided using the HEAPWALKER window. 


SHAKER and HEAPWALKER. SHAKER is 
designed to test an application in the 
movable memory environment. It runs 
concurrently with other applications, 
allocating and deallocating blocks of 
random sizes, thereby forcing other 
applications to move about in the avail¬ 
able memory. HEAPWALKER permits 
viewing the global and local heaps, so 
users can see how their applications 
are being moved around by SHAKER. 

SHAKER and HEAPWALKER should 
be implemented as part of the applica¬ 
tions development process. If an appli¬ 
cation can continue to function with 
these two test programs jogging the 
system memory, then the developer 
can feel fairly confident that the appli¬ 
cation will be able to survive out in the 
field with other Windows applications. 

LOOKING TO THE FUTURE 

Windows 2.0, announced by Microsoft 
in April for delivery in the third quar¬ 
ter of 1987, will remain compatible 
with version 1.04 in terms of memory 
management. Additionally, two new 
wire functions are to be added: 

GlobalWire (hMem) ; IpAddress 
GlobalUnwire (hMem) : void 

Microsoft uses the term wire to 
mean “move a memor\^ block to low 
memor\^ and lock it down." Wiring a 
block is desirable when an application 
wishes to lock the block for an ex¬ 
tended period of time. In these special 
circumstances, moving the memory to 
low memory before locking it mini¬ 
mizes the fragmentation problems. In 
ordinary situations, a Windows applica¬ 
tion will not need to lock memory for 


an extended period of time. Therefore, 
the lock and unlock functions can take 
care of the job. 

Windows 2.0 will manage a sys¬ 
tem’s expanded memory, if the in¬ 
stalled expanded memory manager 
software is designed for use with Win¬ 
dows. According to Microsoft, software 
that meets the Lotus/Intel/Microsoft 
Expanded Memory Specification (LIM 
EMS) version 4.0 will work with Win¬ 
dows 2.0. The new version of Windows 
can use expanded memory as an al- 
locatable system resource to support 
the execution of multiple applications 
in preference to the time-consuming 
process of relocating, discarding, and 
reloading memory objects. 

If a Windows-compatible ex- 
panded-memory manager is installed, 
Windows 2.0 will create a “window” 
into expanded memory using available 
portions of the 1MB address space 
above Windows itself It will then use 
this window to load an application and, 
if possible, its data into expanded 
memory. When it loads the next appli¬ 
cation, Windows will remap the win¬ 
dow to a different portion of expanded 
memory, and load the application. 

In this way, multiple applications 
can be loaded up to the total size of 
the expanded memon^ available for use 
by Windows. If the window into ex¬ 
panded memory is large enough to 
accommodate an entire application, 
then Windows only has to remap the 
window to the portion of expanded 
memory reserved for that application 
when control is given to the applica¬ 
tion. Relocation, discarding, and reload¬ 
ing of memory blocks is avoided en¬ 


tirely, and the whole process is trans¬ 
parent to the application. The size of 
the window into expanded memory, of 
course, depends on the particular EMS 
board and its software, and the amount 
and location of the system’s conven¬ 
tional and adapter memory. 

If the window into expanded 
memory is not large enough to accom¬ 
modate an entire application, Windows 
2.0 will store as much of its code and 
data as will fit in the window into ex¬ 
panded memory. The remainder of the 
application will be stored in conven¬ 
tional memory and managed using the 
usual relocation and discarding tech¬ 
niques. This latter strategy is likewise 
used when the expanded memory be¬ 
comes filled with applications. 

Currently, individual Windows ap¬ 
plications can use expanded memory 
directly; they also will be able to do so 
under Windows 2.0 with certain restric¬ 
tions. When such an application is 
linked for use with Windows 2.0, a 
switch must be set to indicate that it 
will use expanded memory directly. 
When such an application is running, 
Windows 2.0 cannot use the applica¬ 
tion’s expanded memory window, but 
it can store other applications into the 
remaining expanded memory that is 
available to Windows. 

Windows 2.0 will include a hard¬ 
disk caching program called SMART- 
Drive, which promises to speed up the 
reloading of code from disk as well as 
normal disk reads. This program uses a 
memory buffer in order to improve 
disk-read performance. The buffer may 
be located in either expanded or ex¬ 
tended memory. 
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Architecture can make or break a computer system. 


If the sheer weight of UNIX brings the 
PC to its knees, all applications running 
under it will suffer. Conceived more than a 
decade and a half ago, UNIX is today the 
result of modifications, additions and 
patches by hundreds of programmers. It 
needs the resources of at least an AT. 

Compare this to the QNX 0/S, 
designed by a dedicated team with a 
common purpose and complete under¬ 
standing of both the software and the 
environment In which It must run. Having 
elegantly solved the problem of inter-task 
communications, QNX Is more than capa¬ 
ble of both networking and real time per¬ 
formance-the superior choice for process 
control and office automation systems. 

Quick and efficient on a PC, QNX 
soars on an AT. QNX occupies 80K (stand¬ 


alone version) to 114K (network version) 
of system memory and allows 40 tasks 
(programs) and up to 16 terminals per 
computer. 

QNX modular architecture facilitates 
easy adaptation and extensions by soft¬ 
ware developers for specific requirements. 
In addition, PC-DOS runs as a single¬ 
tasking guest operating system under QNX. 
With the DOS Development System, 

DOS EXE files can be developed In shorter 
time than under DOS Itself. 

Communication among all tasks is via 
"message-passing.” Tasks anywhere on 
a network of up to 255 computers com¬ 
municate rapidly and transparently with 
each other. 

With the true distributed processing 
and resource sharing of QNX, all the 


resources on the network are available to 
any user. Application programs and data 
can be distributed over the network with¬ 
out having to go through a central file 
server. 

Network growth is fast and simple. 

If your disk becomes a bottleneck, add a 
disk anywhere on the network. If your 
needs outgrow your present configuration, 
just add terminals and/or computers as 
required, without having to re-write pro¬ 
grams and without system degradation. 

If you would like to know the secret 
of the QNX architecture, please give us 
a call. We invite End Users, VAR’s, OEM’s 
and Software Developers to discover a 
whole new world of computing capabilities. 

Over 30,000 systems have been 
installed worldwide since 1982. 



THE ONLY MULTI-USER, MULTI-TASKING, NETWORKING, REAL-TIME OPERATING SYSTEM FOR THE IBM PC, AT, 

THE HP VECTRA, AND COMPATIBLES. 


Multi-User 10 (16) serial terminals per PC (AT). 
Multi-Tasking 40 (64) tasks per PC (AT). 
Networking 2.5 Megabit token ring. 

255 PC’s and/or AT’s per network. 
10,000 tasks per network. 
Thousands of users per network. 

Real Time 2,800 task switches/sec (AT). 

Message Fast intertask communication 

Passing between tasks on any machine. 


C Compiler 
Flexibility 


PC-DOS 

Cost 


Standard Kemighan and Ritchie. 

Single PC, networked PC’s, 
single PC with terminals, 
networked PC’s with terminals. 
No central servers. Full sharing 
of disks, devices and CPU’s. 

PC-DOS runs as a QNX task. 

From US$450. 

Runtime pricing available. 


For further information ora free demonstration 
diskette, please telephone (613) 591-0931. 


Quantum Software Systems Ltd. • Kanata South Business Park *175 Terrence Matthews Crescent • Kanata, Ontario, Canada • K2M1W8 

UNIXisar®gi8t6r8dtradem»kofAT&TBollLabs.lBMPC,AT,XTandPCDOSaretratlemarksoflBMCofp.HPandVectraareregisteredtrademafKsofHewlott-PacVardCornpany. CIRCLE NO. 181 ON READER SERVICE CARD 
















WINDOWS MEMORY MANAGEMENT 


The SMARTDrive program is speci¬ 
fied as a device in the CONFIG.SYS file 
and runs in base memory. Because the 
program works more efficiently using 
expanded memory, Microsoft recom¬ 
mends that as much expanded memory 
as possible be reserved for SMART¬ 
Drive (and for Windows 2.0). Unlike 
some other disk-caching programs, 
SMARTDrive is designed to work coop¬ 
eratively with Windows. SMARTDrive 
will have the ability to reduce the size 
of its expanded memory allocation dy¬ 
namically in order to provide the addi¬ 
tional expanded memory that is re¬ 
quired by Windows 2.0. 

PRACTICAL EXAMPLES 

The accompanying listings contain a 
program that allows the user to use the 
Windows memory-management func¬ 
tion calls and immediately see their ef¬ 
fect. The program, MEMMGRC, shown 
in listing 1, lets the user allocate 16 dif¬ 
ferent blocks and use the memory- 
management function calls to manipu¬ 
late those blocks. As each allocation is 
made, the display reflects the current 
allocation status. The title bar contains 
the number of the currently selected 
item, or memory allocation, and can be 
changed via the Item menu option. 

Once one of the sixteen items is 
selected, the Options pop-up menu al¬ 
lows operation on that item, perform¬ 
ing functions such as Allocate, Lock, or 
Free. The pop-up menu item Allocate 
will be replaced with ReAllocate if the 
particular item is already allocated. 

Each of the Options menu items corre¬ 


sponds directly to a Windows memory- 
management function. 

The third menu item is Compaa. 
The Compact option on the Options 
menu exercises the GlobalCompact 
and LocalCompact functions. When 
using these functions, pay close atten¬ 
tion to what is happening in memory 
by using Microsoft’s HEAPWALKER pro¬ 
gram. Note that the segments are mov¬ 
ing and being discarded. 

This relatively simple application 
was designed as a learning aid and not 
as a full-blown application. Therefore, 
care should be exercised with respect 
to following the memory-management 
rules. Some rules are enforced, others 
are not. For example, this program will 
allow an attempt to free an allocation 
before it is unlocked, which clearly can 
be avoided using software checks. 

The other four listings that com¬ 
prise the sample application include: 
MEMMGR.DEF (listing 2), the link defi¬ 
nition file used with this application; 
MEMMGR.H (listing 3), the header file; 
MEMMGR.RC (listing 4), the program’s 
resource description file; and MEMMGR 
(listing 5), the program’s Make instruc¬ 
tions. MEMMGR.EXE, the executable 
code, is available on PCTECHline and 
can be generated from the listing files 
by invoking the command: 

MAKE MEMMGR 

For a greater appreciation of this 
program, the user should concurrently 
run HEAPWALKER Photo 1 illustrates 
locking of a global memory allocation 
that is reflected in the HEAPWALKER 


window. Remember, the arena header 
takes 16 bytes; the physical address 
occurs one paragraph later. Photo 2 
illustrates the effect of freeing the 
memory. 

POWERFUL AND EFFECTIVE 

Windows memory-management func¬ 
tions allow application programs to use 
available storage resources effectively. 
The Windows memory manager en¬ 
ables Windows to apportion system 
memory to concurrently running 
programs. These functions are more 
complex than the equivalent DOS 
functions, but the extra complexity is 
required to enable Windows to allo¬ 
cate memory resources dynamically 
and efficiendy. 

Along with this increased function¬ 
ality comes increased responsibility. 

The Windows environment is a nonpre- 
emptive cooperative system, in which 
each application must wisely manage 
its own resources. Just as voluntarily 
giving up control of the CPU is impor¬ 
tant for overall performance of the sys¬ 
tem, unlocking memory before relin¬ 
quishing the CPU and freeing and dis¬ 
carding memory when it is no longer 
needed are also important considera¬ 
tions. Windows applications have the 
power to deal with large amounts of 
memory in an environment shared 
with other applications, but they are 
obliged to play by the rules. I'atn^l 


Guy Quedens is a systems software engineer 
with Xerox Corporation. Steven Armbrust is 
a freelance technical writer. 




/* Filename; MEMMGR.C 
/* 

/* Description: Prc^ram source 

#include "windous.h" 

#include “meramgr.h" 

typedef B00|L FAR * LPBOOL; 


HAMDkE . . : 

FARPROC 
int 
char 
^ HHEKU 
HANDLE 

w^igned' int > 

struct C 
HANDLE 

unsigned int 
BOOL 

unsigned int 
> memoryC16]; 

unsigned int 


’hlnst;l V-;-:"'- 
IpAllocProc; 
i, 

szString[80], 

; 

. neasj 


hMem; 

fi^&L 


.,.-j..' .'.i. 


*/ 

*/ 

y ' s - - -- 




index; 

szNumberCIT], szStr[4]; 


/* handle to memory block */ 
^ eULocation lags; 

ts Okbbal Local ^ 

/♦ block size ^ */- 


= 0; /* current item */ 


•‘bSl ■:";; • 

BOOL bLockData = FALSE; 




long FAR PASCAL MainMndPrbc (hWnd^ insg, id>aram^ ^lPpr^> . 

WORD wParam; 

LONG IParam; 

t 

PAIiiTSTilOCT - 

. ‘ ii^’ ‘ ft^um; :\y - 

switch (msg) <. 
case UM_CREATE: 
hMenu = GetMenu (hWnd); 

; ErajbleM^ltem" (hMenu, I.DLOCALMELT, MF^GRAYlfi>; " ^ 

;,EwbleMenuI teis (tiMenu,. IDUNlOClbATA, . . 

;„_br^; \y 


case WMJ)ESTROY: 

for (i=0; i<16; i++) 

, . if CmemoryCi]-hMem) 

' ^ if (R^norytil.^ 

GlobalFree (memoryCii.hMefn); 
else 

LocalFree (memoryli].hMem); 
PostQuitMessage (0); 


/* Free any allocations */ 
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Howtot^the difeHtoe 
betweaiI®]SQyiew’2jO and 
ai^otha’animunent 


S electing DESQview, 
the environment of 
choice, can give you the 
productivity and power 
you crave, without the 
loss of your old pro¬ 
grams and hardware. 

If you like your existing 
programs, want to use 
them together, transfer 
data between them, 
print, sort, communi¬ 
cate with or process- 
in-background, yet still 
have the need to keep 
in place your favorite 
PC(8088, 8086, 80286 
or 80386), DESQview 
is the “proven true” 
multitasking, multi¬ 
windowing environ- 



One picture is worth a thousand promises. 


ment for you. Best of all, DESQview 2.0 is here now, 
with all the money saving, time saving, and productiv¬ 
ity features that others can only promise for the all- 
too-distant future. 

And with DESQview’s new graphics enhancements 
for Hercules, CGA, EGA, and VGA, Version 2.0 still 
offers the same award winning and pioneering fea¬ 
tures for programs that earned DESQview its leader¬ 
ship, only now you can also run desktop publishing 
programs, CAD programs, even GEM-7 Topview-7 and 
Microsoft Windows-™ specific programs. In some cases 
you’ll add as little as 10-40K to your system overhead. 
Now you can have multi-tasking, multi-windowing, 
break the 640K habit too and still get an auto dialer, 
macros, menus for DOS and, for advanced users, a new 
complete application programmer’s interface capabil¬ 
ity. No wonder that over the years, and especially in 

recent months, DESQview, and now - 

DESQview 2.0 have earned extrava- lIMFO 

gant praise from some of the most WORLD 
respected magazines in the industry. 

'TrodiLct of the Year*' by readers 
vote in Info World. 

''Best PC Environment** by popu¬ 
lar vote at Comdex Fall in PC Tech 
Journal’s “System Builder” Contest. 

"—I wouldn't want to run an IBM 


or compatible 
computer without 
DESQview"—Info- 
World, Michael Miller. 

"A colossus among 
windowing environ¬ 
ments". .. "will run 
almost anything"—PC 
Week, Marvin Bryan. 

"WindowSy prom¬ 
ises, hut DESQview 
delivers'—MICPO- 
TIMES, Birell Walsh. 

No other environ¬ 
ment has consistently 
pioneered features, open¬ 
ness, and productivity. 
See for yourself. Send in 
the coupon. The possi¬ 
bilities are endless with 
DESQview 2.0. 


Attention Programmers: For more information 
about Quarterdeck’s API, and future 386 program 
extensions, call us today. 

SYSTEM REQUIREMENTS 

IBM Personal Computer and 100% compatibles (with 8086, 8088, 80286 or 80386 
processors) with monochrome or color display; IBM Personal System/2 • Memory: 640K 
recommended; for DESQview itself 0-145K • Expanded Memory (Optional): expanded 
memory boards compatible with the Intel AboveBoard; enhanced expanded memory 
boards compatible with the AST RAMpage • Disk: Two diskette drives or one diskette 
drive and a hard disk • Graphics Card (Optional): Hercules, IBM Color/Graphics (CGA), 
IBM Enhanced Graphics (EGA), IBM Personal System/2 Advanced Graphics (VGA) • 
Mouse (Optional): Mouse Systems, Microsoft and compatibles • Modem for Auto-Dialer 
(Optional): Hayes or Compatible • Operating System: PC-DOS 2.0-3.3; MS-DOS2.0-3.2 • 
Software: Most PC-DOS and MS-DOS application programs; programs specific to 
TopView 1.1, GEM 1.1 and Microsoft Windows 1.03 • Media: DESQview 2.0 is available 
on either 5*4" or 3*4 " floppy diskettes 


Rush me DESQview 2.0! Tbday! I 

No. of Copies Media 31^/51/4' Product Retail Price ea. Ibtal | 

DESQview 2.0 

$129.95 

$ 1 

Shipping & Handling USA 

Outside USA 

Sales Tkx (CA residents) 

$ 5.00 
$ 10.00 

$ 

6.5% 

$ 

Payment: QVisa DMC DAMEX □ Check 

Amount 

Enclosed 

$ 


DESQview 2.0 


9.1 


Credit Card: Valid Since 

/ 

Expiration 

/ 


Card Number till 

1 1 1 

1 1 1 1 1 

uu 

u 


Credit Card Name_ 
Shipping Address 


City— 


—Zip— 


—Tfelephone— 


I Mail to: Quarterdeck Office Systems, 150 Pico Boulevard, Santa Monica, CA 90405. 

I NOTE: If you own DESQview call us for a special upgrade offer, or send in your DESQview 
I registration card. AST Special Edition users included. PCTJ 10/87 I 


msQ 


See us at 

November 2-6,1987 
Las Vegas Hilton Hotel 
Las Vegas, Nevada 


rail's/ 


vievf 

GhJarterdeck 

Quarterdeck Office Systems • 150 Pico Boulevard, Santa Monica, CA 90405 • (213) 392-9851 


DESQview is a trademark of Quarterdeck Office Systems. AboveBoard is a trademark of Intel Corporation. Hayes is a trademark of Hayes Microcomputer Products Inc. IBM, PC, Personal System/2 and TbpView are 
trademarks of International Business Machines Corporation. Microsoft Windows and MS are registered trademarks of Microsoft Corporation. Mouse Systems is a trademark of Metagraphics/Mouse Systems. RAMpage 
is a trademark of AST Research, Inc. GEM is a trademark of Digital Research. Hercules is a trademark of Hercules. 

CIRCLE NO. 137 ON READER SERVICE CARD 






















































WINDOWS MEMORY MANAGEMENT 


break; 


break; 

case WM_PAINT: 


case IDDISCARD: 

BeginPaint (hWnd, (LPPAINTSTRUCT)aps); 


if (memory Citerai .hMem) { 

for (i=0, lineNun « 2; i<16; i++) C 


hOldMem s FALSE; 

if (memory[i3 .hMein) <. 


if (m^ryfiteiia .colour) C 

itoa (i+1, szNumber, 10); 


if (HIBYTE(GlobalFlags(memory[item].hMem)) 

index = StrCopy (szString, 0, szNumber, 2, TRUE); 


& GMEM_DISCARDABLE) 

index = StrCopy (szString, index, " ", 2, FALSE); 


hOldMem = GlobalDiscard (memory[item].hMem); 

itoa (memoryCi] .hMem, szNumber,. 16); 


> 

index = StrCopy (szString, index, szfiiBriDer, 4, TRUE); 


else C 

index = StrCopyCszString, index, (memoryCi].colour) 


if (HIBYTE(LocalFlags(memory[item].hMem)) 

? (" GLOBAL ") : (" LOCAL "), 10, FALSE); 


& LMEM_DISCARDABLE) 

TextOut (ps.hdc, 8, lineNum += 12, (LPSTR)szString, index); 
y 


hOldMem = LocalDiscard (memory[item].hMem); 

y 


if (hOldMem) 

EndPaint (hWnd, (LPPAINTSTRUCT)&ps); 


MessageBox (hWnd,(LPSTR)"Discard function failed". 

break; 


(LPSTR)NULL, MB_OK 1 MB_ICONHAND); 



else 

case WM_INITMENU: 


InvalidateRect (hWnd, (LPRECT)NULL, TRUE); 

hMenu = GetMenu (hWnd); 


> 

CheckMenuItem (hMenu, item + IDITEHOI, MF^CHECKED); 


break; 

if (m^ryCitena.hMem) 



ChangeMenu (hMenu, IDALLOCATE,(LPSTR)"ReAllocate". 


case IDFLAGS: 

IDALLOCATE, MF_CHANGE | MF_BYCOMMAND); 


if (memorylitern].hMem) { 

else /* here if item free */ 


index = StrCopy(szString, 0, "Lock Count: ", 12, FALSE); 

ChangeMenu (hMenu, IDALLOCATE, (LPSTR)"Allocate". 


if (memorylitem].colour) i 

IDALLOCATE, HF_CHANGE | MF_BYCOMMAND); 


flags » GlobalFlags(memory[item].hMem); 

break; 


itoa ^ftags & GMEM^LOCKCOUNT^ szNuntoer, 10); 



index « StrCopy (szString, index, szNimber, 4, TRUE); 

case WM_COMMAND: 


if (flags & GMEM_SWAPPED) 

MainWndWMComtnand (hWnd, msg, wParam, IParam); 


index = StrCopy (szString, index, " SWAPPED", 

break; 


9, FALSE); 

default: 


if (flags & GMEH^DISCARDED) 

return DefWfndowProc (hWnd, msg, wParam, IParam); 


. indexyStrCopy (szString, index, " DISCARDED", 

break; 


‘ , 11, FALSE); , ' ^ 

> 


if (flags & GMEM_DISCARDABLE) 

return (OL); 


index = StrCopy (szString, index, " DISCARDABLE", 

. . . .. . ....j 


13, FALSE); 


j 


MainWndWMCommand (hWnd, msg, wParam, IPar^) 



HWND hWnd; 


flags .s LocllFlags(membry[Hem] .hMem^ 

unsigned msg; 


itoa (flags & LMEM_LOCKCOUNT, szNumber, 10); 

WORD wParam; 


index = StrCopy (szString, index, szNumber, 4, TRUE); 

LONG IParam; 


if (flags & LMEM_DISCARDED) 

{ 


index « StrCopy (szString, index, " DISCARDED", 

if ((WParam >= IDITEM01) / 


■ ■ , 11, FALSE); 

&& (wParam <= IDITEM16)) T 


: if (flags & LMEMjilSCARDABLE) 

hMenu = GetMenu (hWnd); 


index = StrCopy (szString, index, " DISCARDABLE", 

CheckMenuItem (hMenu, item + IDITEM01, MF_UNCHECKED); 


13, FALSE); 

CheckMenuItem (hMenu, wParam, MF_CHECKED); 


.>. 

item - wParmn - IDltEHt)i; 


MessageBoxChWnd, (LPSTR)szString, (LPSTR)"Flags",MB_01C); 

itoa (item+l, szStr, 10); 



SetWinctowText (hWnd, (LPSTR)szStr ); 

\ 


break; 

J 

else {. 


case IDSIZE: 

switch (wParam) < 


if (memorylitem].hMem) t 

case IDALLOCATE: 


1 if (memorytiterrt].colour) 

if (DialogBox(hInst, MAKETNTRESOURCE(MEMbLGBOX), 



hWnd, IpAllocProc))^ 


’else." ■ .. , ' 

InvalidateRect (hWnd, (LPRECT)NULL, TRUE); 


itoa (LocalSize(memory[item].hMem), szNumber, 10); 

break; 


index = StrCopy (szString, 0, szNumber, 4, TRUE); 



StrCopy (szString, index, " BYTES", 6, FALSE); 



MessageBox (hWnd, (LPSTR)szString, (LPSTR)"Size",MB_OK); 

case IDPREE: 


... . y .. .. ..... 

if (memoryCiteflO.hMero) C 


break; 

if (memory[item].colour) 



hOlcMem = GlobalFree (memoryEitem].hMem); 


case IDGLOBALCOMPACT: 

else 


Globa[Compact ((long)-l); 

hOldMem = Local Free (iromory [item]. hMem); 


break; 

if (hOlcMem) 



MessageBox (hWnd, (LPSTR)"Free function failed". 


case IDLOCALCOMPACT; 

(LPSTR)NULL, MB_OK | MB_ICONHAND); 


LocalCompact (-1); 

else 


break; 

memory[itern].hMem = 0; 



InvalidateRect (hWreJ, (LPRECT)NULL, TRUE); 


case IDLOCALFREEZE: 

> 


case IDLOCALMELT: 
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“How to protect your software 
by letting people copy it!’ 

By Dick Erett, President of Software Security 


Hard Disk Installation : Simply copy program disk 
to hard disk using DOS Command- Copy Ai*.* C: 

Back-ups : You may make as many copies of 
the program diskette as you wish. 

Data Back-ups : Use normal back-up and restore 
commands, including backing up sub-directories containing 
program files. 

Networks : This product may be 
»woiks. Follow the same installation 
im page 102 of this manual. The Block 
“ with the normal operation of any 



Soon all software installation procedures will be as straightforward as this. 
The only difference will be whether you include the option to steal your 
product or not. 


Inventor and 
entrepreneur, 
Dick Erett, 
explains his 
company’s 
view on the 
protection of intellectual 
property._ 

crucial point that 
even sophisticated 
software develop¬ 
ment companies and the 
trade press seem to be miss¬ 
ing or ignoring is this; 
Software protection must 
be understood to be a 
distinctively different 
concept from that com¬ 
monly referred to as 
copy protection. 
Fundamentally, software 
protection involves devising 
a method that prevents 
unauthorized use of a 
program, without restricting 
a legitimate user from 
making any number of 
additional copies or prevent¬ 
ing program operation via 
hard disk or LANs. 

Logic dictates that mag¬ 
netic media can no more 
protect itself from misuse 
than a padlock can lock itself. 

Software protection must 
reside outside the actual 
storage media. The technique 
can then be made as tamper 
proof as deemed necessary. 

If one is clever enough, 
patent law can be brought 
to bear on the method. 

Software protection is at 
a crossroads and the choices 
are clear. You can give 
product away to a segment 


of the market, or take a 
stand against the theft of 
your intellectual property. 

. giving your software 
away is fine ,.. ’’ 

We strongly believe that 
giving your software away 
is fine, if you make the 
decision to do so. However, 
if the public’s sense of ethics 
is determining company 
policy, then you are no 
longer in control. 

We have patented a device 
that protects your software 
while allowing unlimited 
archival copies and unin¬ 
hibited use of hard disks and 
LANs. The name of this 
product is The BLOCK^“ 

The BLOCK is the only 
patented method we know 
of to protect your investment. 
It answers all the complaints 
of reasonable people con¬ 
cerning software protection. 


In reality, the only people 
who could object are those 
who would like the option 
9 f stealing your company’s 
product. 

eliminating the ratio¬ 
nale for copy-busting,,,” 

Since The BLOCK allows 
a user to make unlimited 
archival copies the rationale 
for copy-busting programs 
is eliminated. 

The BLOCK is fully pro¬ 
tected by federal patent law 
rather than the less effective 
copyright statutes. The law 
clearly prohibits the produc¬ 
tion of work-alike devices 
to replace The BLOCK. 


The BLOCK attaches to 
any communications port of 
virtually any microcomputer. 
It comes with a unique 
customer product number 
programmed into the circuit. 

The BLOCK is transpar¬ 
ent to any device attached to 
the port. Once it is in place 
users are essentially unaware 
of its presence. The BLOCK 
may be daisy-chained to 
provide security for more 
than one software package. 

Each software developer 
devises their own procedure 
for accessing The BLOCK 
to confirm a legitimate user. 
If it is not present, then the 
program can take appro¬ 
priate action. 

'',,, possibilities,,, 
limited only by your 
imagination,,, ** 

The elegance of The 
BLOCK lies in its simplicity. 
Once you understand the 
principle of The BLOCK, 
hundreds of possibilities will 
manifest themselves, limited 
only by your imagination. 

Your efforts, investments 
and intellectual property 
belong to you, and you have 
an obligation to protect 
them. Let us help you safe¬ 
guard what’s rightfully yours. 
Call today for our brochure, 
or a demo unit.” 



bftujare 

ecurity inc. 


870 High Ridge Road Stamford. Connecticut 
203 329 8870 


06905 
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bLocaI Freeze ? LocalMelt (0) : LocalFreeze (0); 
bLocalFreeze = !bLocaIFreeze; 

Hnenu » GetMenu (hMid); 

EnableHenuItetn (hMenu, IDLOCALFREEZE, 

bLocalFreeze ? MF_GRAYED : MF_EMABLED); 
EnableMenuItem (hMenu, IDLOCALMELT, 

bLocalFreeze ? MF_ENABLED : MF_GRAYED); 

break; 




' case IDlOCKDATAs ' ’ '.1-'V’> ■ 

^^c^se ibUNlOCKDATA; ' - ' . < ^ 

bLockOata ? LockOata (0) : UnlockData (0); 
bLockData = ibLockData; 
hMenu s GetMenu (hWnd); 

EnableMenuItem (hMenu, IDLOCKDATA, . \ 

- bLockData ? MF^GRAYED : MF_EMABLED); / " 

EnableMenuItem (hMenu, IDUNLOCkDATA,. 

bLockData V'mfJnABLED. 

break; 


if (memory[item].colour) 

Addr = GlobalLock (memoryCitem].hMem); 
else 

Addr s (LPSfR)LocalLbck (memoryCitenfl,hMem); 
if(A^r)'< ^ ■/’ 

Index « „StrCopy(szString, 0, "Addresss «, '9, FALSE); 
if (memoryCitem].colour) ( 

Itoa (Addr, szNumber, 16); 

StrCopy (szString, index, szNumber, 8, TRUE); 

/;!/'eibe \ ‘ ‘ 

, itoa (L0W0RD(Addr)« szNtmft)er, i6); 

StrCopy (szString, index, szNumber, 4, TRUE); 

> 

MessageBox (hWnd, (LPSTR)szString, 

. . (LPSTR)«Lock», MB^piC); 

............. . < . ^ ^ 

MessageBox (hWnd, (LPSTR)"Function Failed”, 

(LPSTR)"Lock", MB_OIC); 

> 


ca^ IDUNLGCIC: 
if (memory[itern].hMem) 

MessageBox (hWnd, 

((memoryCitem].colour 

I ' ? GlobslUnlock (memoryCitem].hMem) 

: LocalUnlock (memoryCitem].hMem)) 
? (LPSTR)"Block still locked” 

: (LPSTR)"Block now unlocked”), 
(LPSTR)”Unlock”, 

MB_OK); 






(memoryCitem].flags & GMEM_MOVEABLE) ? 

IDRBMOVEABLE : IDRBFIXED); 
CheckDlgButton (hUnd, IDRBOISCARDABLE, 

(memoryCitetm.f iags & 6MEM_0ISCA|?DABLE) ? 1 : ,0); 
ChdckDlgButton (hWnd, IDRBNCJDISCARD, 

(memoryCitem].flags & GMEM_NODISCARD) ? 1 : 0); 
CheckDlgButton (hWnd, IDRBNOCOMPACT, 

(memoryCitem].flags & GMEM_NOCOMPACT) ? 1 : 0); 

. CheckRadipButton (hWnd, lORBGLOBAL, IDRBLOCAL, IDRBLOCAL); 
CheckRadioButton (hWnd, IDRBFIXED, IDRBMOVEABLE, 

(memoryCitem].flags & LMEM_MOVEABLE) ? 

IDRBMOVEABLE : IDRBFIXED); 

, CheckDlgButton (hUnd, IDRBOISCARDABLE, 

(memoryCitenfl.flags & Lmem_DISCARDABLE) ? i ; 0); 
CheckDlgButton (hWnd, IDRBNODISCARD, 

(memoryCitem].flags & LMEM_NODISCARD) ? 1 : 0); 
CheckDlgButton (hWnd, IDRBNOCOMPACT, 

(memoryCitem].flags & LMEM_NOCOMPACT) ? 1 : 0); 

'> . ' 

EnableWindow (GetDlgltem (hWnd, IDOK), FALSE); 

SetWindowText (hWnd, (LPSTR)”Allocate”); 

SetDlgltemText (hWnd, IDETSIZE, (LPSTR)”"); 



case WM_COMMAND; 
switch (wParam) ( 
ease IDRSGLOBAL: . 


case IDRBLOCAL: 
if (lmetnbryCitem3.,hMCT). 

CheckRadioButton (hWnd, IDRBGLOBAL, IDRBLOCAL, wParam); 
IsAllocOX (hWnd); 
break; 






case IDRBFIXED:. 

case IDRBMOVeAblE: .. 

CheckRadioButton (hWnd, IDRBFIXED, IDRBMOVEABLE, wParam); 
if (WParam — IDRBFIXED) 

CheckDlgButton (hWnd, lORBDISCARDABLE, FALSE); 

. y8Ai,ipc0K-(:^ilnd)|>\'• 

break;\ ^ r " \ 1 ’' ‘ ^ “ 

case IDRBOISCARDABLE: 

if (IsDlgButtonChecked (hWnd, IDRBOISCARDABLE)) 
CheckDlgButton (hWnd, IDRBOISCARDABLE, FALSE); 


if (IsDlgButtonChecked (hWnd, IDRBMOVEABLE)) . 
CheckDlgButton (hWnd, IDRBOISCARDABLE, TRUE); 
break; 


case IDRBNOCOMPACT: 




CheckDlgButton (hWnd, I0RBM0C(»(PACT, 




BOOL FAR PASCAL At locProc (hWnd, msg, wParam, IParam) 

HWND hWnd; 

unsigned msg; 

WORD wParam; 

LONG IParam; 

switch (msg) ( 
case WM_lNITDIALOG: 

if (memoryCitem].hMem) ( 

SetWindowText (hWnd, (LPSTR)”ReAllocate”); 

SetDlgltemlnt (hWnd, IDETSIZE, memoryCitem].size, FALSE); 
if (memoryCitem].colour) ( 

CheckRadioButton (hWnd, lORBGLOBAL, .IDRBLOCAL, IDRBGLOBAL); 
CheckRadioButton (hWnd, IDRBFIXED, IDRBMOVEABLE, 


case IDRBNODISCARD: 

CheckDlgButton (hWnd, IDRBNODISCARD, 

.i, , ^‘IsDlgButtonChecked (hWnd, IDRBN(fflISCARD)); 


if (HIWORD(IParam) == EN_CHANGE) 

IsAllocCK (hWnd); 
break; 

;ase IDOK: 

memoryCitem].flags = 0; 
memory Citern].size = 

GetDlgltemlnt (hWnd, IDETSIZE, (LPBOOD&bValOK, FALSE); 
if (IsDlgButtonChecked (hWnd, IDRBGLOBAL)) C /* global */ 
memoryCitem].colour = TRUE; 
if (IsDlgButtonChecked (hWnd, IDRBMOVEABLE)) 
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Find out for yourself why experts are 
praising PC Scheme. For the dealer 
nearest you, or to order by phone, call 
toll-free: 

1^800-527-3500 

* T/ Suggested list price 

PC Scheme runs on IBM® Personal Computers and compatibles 
(including the Texas Instruments Business-Pro™ computer). 

Minimum configuration: 5I2K RAM, dual floppy system. 

Turbo Pascal is a registered trademark of Borlarui International. 

IBM is a registered trademark of International Business Machines 
Corporation. Business-Pro is a trademark of Texas Instruments 
Incorporated. 


Texas 

Instruments 


Discover how powerful—and 
inexpensive—PC symbolic program¬ 
ming can be with PC Scheme from 
Texas Instruments. Whether you’re an 
experienced Lisp programmer or just 
beginning, PC Scheme is the complete, 
$95* solution to your software 
development needs. 

PC Scheme combines elegant 
simplicity with remarkable speed in a 
full Lisp development system. Named 
PC Tech Joumah Product of the 
Month (August 1986), PC Scheme 
brings professional Lisp programming 
features to personal computers. 


261933C 

© 1987 Texas Instruments Incorporated 


PC Scheme 3,0 

—Optimizing incremental byte-code 
compiler for ease of programming 
and operation 
—EMACS-like editor 
—Lexical scoping of variables 
—Ability to suspend PC Scheme, 
execute DOS-based programs, then 
return to PC Scheme 
—Random-file access and binary-file 
support 

—Extensions for debugging, graphics 
and windowing 

—External language interface to C, 
Turbo Pascal® and other languages 
—SCOOPS (Scheme Object- 
Oriented Programming System) 

—Two-megabyte extended/expanded 
memory support 

—New manuals with tutorials and 
examples 
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rneinoryCit^.flags |-GMEM_M0VEABLE; 
if (IsDlgButtonChecked (hWnd, IDRBDISCARDABLE)) 
memoryCitem].flags |= GMEM_DISCARDABLE; 
if (IsDlgButtonChecked (hUnd, IDRBNODISCARD)) 
memoryCitem].flags (= GMEM_NODISCARD; 
if (IsDlgButtonChecked (hWnd, IDRBNOCOMPACT}) 
memoryCitenfl .flags |= GMEM_NOCOMPACT; 


else f 


/* local */ 


memoryCitem].colour = FALSE; 
if (IsDlgButtonChecVed (hWnd, IDRBKOVEABLE)) 
memoryCitem].flags ja LMEM^MOVEABLE; 
if (IsDlgButtonChecked (hWnd, IDRBDISCARDABLE)) 
memoryCitem].flags |= LMEM_DISCARDABLE; 
if (IsDlgButtonChecked (hWnd, IDRBNODISCARD)) 


memoryCitem].flags |= LMEH_NODISCARD; 
if (IsDlgButtonChecked (hWnd, IDRBNOCCWPACT)) 
memoryCitena.flags LMEM_NOCC»iPACT; 


EndDialog(hWnd, memoryCitem] .hMem a 


break; 


(memoryCitem] .hMem 

? (IsDlgButtonChecked (hUnd, IDRBGLOBAL) 

? GlobalReAUoc (memoryCitem] .hMem, (unsigned long) 
memoryCitem] .size, memoryCitem] .flags) 

: LocalReAlloc (memoryCitem].hMem, 

memoryCitem].size, memoryCitem].flags)) 

: (IsDlgButtonChecked (hUnd, IDRBGLOBAL) 

? GlobalAlloc (memoryCitem].flags, 

(unsigned long) memoryCitem) .size) 

: LocalAlIoc (memoryCitem].flags, 

memoryCitena.8ize)))); 


case IDCANCEL: 

EndDialog(hWnd, FALSE); 

brefak; 

> /* end of switch */ 

break; /* end of WM^COMMAND */ 

default: 
return FALSE; 

> 

return TRUE; 

> 

BOOL IsAllocOK (hUnd) 

HUND hUnd; 

GetDlgltemlnt (hWnd, IDETSIZE, (LPBOOD&bValOK, FALSE); 
if (IbValOK) 

EnableWindow (GetDlgltem (hWnd, IDOK), FALSE); 
else 

if ((IsDlgButtonChecked (hUnd, IDRBGLOBAL) 
li IsDlgButtonChecked (hUnd, IDRBLOCAD) 

&& (IsDlgButtonChecked (hWnd, IDRBFIXED) 

II IsDlgButtonChecked (hUnd, IDRBMOVEABLE))) 

( 

EnableWindow (GetDlgltem (hWnd, IDOK), TRUE); 
return TRUE; 

> 

return FALSE; 

> 

int StrCopy (new, newindex, old, width, padleft) 
char newC], oldC); 
int width, newindex; 

BOOL padleft; 

( 

int n, oldStrLen; 

for (oldStrLenaO; oldColdStrLen]; oldStrLen++); 
if (padleft) € 
if (width !a OldStrLen) 

for (n a width - oldStrLen; n; n--, newlndex++) 
newCnewIndex] = ' 

> 

for (n=0; newCnewIndex]=oldCn]; n++, newlndex++); 
return newindex; 

> 



int PASCAL Wir^ain (hinstance, hPrevInstance, IpszCmdLine, cmdShow) 
HANDLE hinstance; 

HANDLE hPrevInstance; 

LPSTR IpszCmdLine; 

int cmdShow; 

( 

MSG msg; 

HWND hUnd; 


if (ihPrevInstance) ( 
if (IMainlnit (hinstance)) 
return FALSE; 

> 


hWnd a CreateWindow ((LPSTR)"Demo", (LPSTR)"1", 

US_TILE0WIND0W, 0, 0, 0, 0, (HWND)NULL, (HNENU)NULL, 
(HANDLE)hlnstance, (LPSTR)NULL); 
hinst a hinstance; 

IpAUocProc a MakeProcInstance ((FARPROC)AllocProc, hinstance); 


ShowUindow (hUnd, cmdShow); 

UpdateWindow (hWnd); 

while (GetNes8age((LPMSG)&mag> mi, 0, 0)) i 
TranslateMessage ((LPMSG)&msg); 

DispatchMessage ((LPMSG)&msg); 

> 

return (int)msg^wParam; 

> 

BOOL Maininit (hinstance) 

HANDLE hinstance; 

C 

PWNDCLASS pMainClass a (PUNpCLASS)LbcatAlloc(LPTR,sizeof(WNDCLASS)); 
pMainCla8S->hCursor a lo^ursor (NULL, IDCJIRRIW); 

pMainCla88->Klcon ■ a Loadicon (NULL, IDrAPPlICATlOM); 

pMainClas8*>lpszMenuName a (LPSTR)"MainMenu"; 

pMainClass’>lpszClassName a (LPSTR)"Demo"; 

pMainClas8*>hbrBackground « (HBRUSH)GetStockCbject (WHITE_BRUSH); 
pMainCla88'>hln8tance a hirfitance; 

pMainCla8s->style aCS_HRa)RAW|CS_VREDRAW; 

pMainCla88>>lpfrMndProc a MainVAx^roc; 

if (!RegisterClass((LPUNDCLASS)pMainClass)) 
return FALSE; 

LocalFree ((HANDLE)pMainClass); 


return TRUE; 

y ' ' ^ . 

....*/ 

/* End of file: MEMMGR.C */ 


y****************************************************************^ 

USTING2: MEMMGR.DEF 




Filename: MEMMGR.DEF : 

Description: Link definition file ; 


NAME 

MEMMGR 

STUB 

'..\WINSTUB.EXE' 

CODE 

MOVEABLE 

DATA 

MOVEABLE MULTIPLE 

HEAPSIZE 4096 

STACKSIZE 4096 

EXPORTS 



MainWndProc ai 
AllocProc 32 



End of file: MEMMGR.DEF 
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Announcing - the database 
development system that 
you designed. 




c 



PROGRAMMERS 

We asked what you 
wanted in a database 
development system and 
we built it! 

db_VISTA III™ is the database development system for 
programmers who want powerful, high performance 
DBMS capabilities ... and in any environment . Based on 
the network database model and the B-tree indexing 
method, db_VISTA III gives you the most powerful and 
efficient system for data organization and access. From 
simple file management to complex database structures 
with millions of records. db_VISTA III runs on most 
computers and operating systems like MS-DOS, UNIX, 
VAX/VMS and OS/2. It’s written in C and the complete 
source code is available, so your application perfor- 
mance and portability are guaranteed! With db_VISTA 
III you can build applications for single-user microcom¬ 
puters to multi-user LANs, up to minis and even main¬ 
frames. 


RAIMA’S COMMITMENT TO YOU: No Royalties, Source 
Code Availability, 60 days FREE Technical Support and 
our 30-day Money-Back Guarantee. Extended services 
available include: Application Development, Product 
Development, Professional Consulting, Training Classes 
and Extended Application Development Support. 


HOW TO ORDER: Purchase only those components 
you need. Start out with Single-user for MS-DOS then 
add components, upgrade ... or purchase Multi-user 
with Source for the entire db_VISTA III System. 

It’s easy... call toll-free today! 


The db_VISTA III™ Database Development System 

D db_VISTA™: The High Performance DBMS 


The major features include: 

• Multi-user support for LANs and multi-user 
computers. 

• Multiple database access, 

• File and record locking. 

• Automatic database rccov'ery. 

• Transaction processing and logging. 

• Timestamping. 

• Database consistency check utility. 

• Fast access methods based on the network 
database model and B-tree indexing. Uses 
both direct ‘set” relations and B-tree in¬ 
dexing independently for devSign flexibility 
and performance. 

• An easy-to-use interactive database access 
utility. 

• File transfer utilities for importing/export¬ 
ing ASCII text and dBASE II/III files. 

• A Database Definition Language patterned 
after C. 

• Virtual memory disk caching for fast 
database access. 


A runtime library of over 100 functions. 
Operating systems: MS-DOS, UNIX V. 
XENIX, VMS, OS/2. 

C Compilers: Lattice, Microsoft, IBM, 
Aztec, Computer Innovations, Thrbo C, 
XENIX, and UNIX. 

LAN systems: LifeNet, NetWare, PC Net¬ 
work, 3Com. SCO XENIX-NET, other NET¬ 
BIOS compatible MS-DOS networks. 


B db_QUERY:"‘ The SQL-based Query. 

• Provides relational view of db_VlSTA 
applications. 

• Structured Query Language 

• C linkable. 

• Predefine query procedures or run ad-hoc 
queries “on the fly”. 


B db_JREVISE^: The Database 
Restructure Program. 

• Redesign your database easily. 

• Converts all existing data to revised design. 


All components feature royalty-free run-time distribution, source code 
availability and our commitment to customer service. That’s why corporations 
like ARCd. AT&T, Hewlett-Packard, IBM, Northwestern Mutual Life, UNISYS 
and others use our products. 


RELATIONAL DBMS 
INDEX 


A 

B 

C 



NETWORK MODEL DBMS... db_VISTA^ 
RECORD 1 RECORD 2 




A 

SET^ 

D 

B 

POINTER 

E 

C 




db_VISTA out-perform« 
relational DBMS’s with direc 
access to data and less dan 
redundancy. Your application; 
run faster and more efficiently 


db_VISTA HI™ Database 
Development System 

dbLVlS^lli" S595 3960 

dbUSfXKf" S595 - 3960 

dtuRIEVBt” $595 -3960 


Starts at S195 


cfcL.VlSIA" File Manager 

We’ll answer your questions, help 
determine your needs and get you started. 

CALL TODAY! 
1-800-db-RAIMA 

(that’s 1-800-327-2462) 





3055 112th Avenue N.E., Bellevue, WA 98004 (206)828-4636 
Telex: 6503018237MCIUW FAX: (206)828-3131 













































WINDOWS MEMORY MANAGEMENT 


USTING3: MEMMGR.H 


/* Filename: MEMMGR 

.H 

*/ 

/* 


V 

/* Description: Header 

file 

*/ 

/*. 


-- — 

#define IDITEM01 

1001 


#define IDITEN02 

1002 


#define IDITEM03 

1003 


#define IDITEM04 

1004 


#define IDITEM05 

1005 


#define IDITEM06 

1006 


#define IDITEM07 

1007 


#define IDITEM08 

1008 


#define IDITEM09 

1009 


#define IDITEM10 

1010 


#define IDITEM11 

1011 


#define IDITEM12 

1012 


#define IDITEM13 

1013 


#define IDITEM14 

1014 


#define IDITEM15 

1015 


#define IDITEM16 

1016 


#define IDALLOCATE 

1021 


#define IDLOCK 

1022 


#define IDUNLOCK 

1023 


#define IDFLAGS 

1024 


#define IDFREE 

1025 


#define IDDISCARD 

1026 


#define IDSIZE 

1027 


#define IDLOCALFREEZE 

1028 


#define IDLOCALMELT 

1029 


#define IDLOCKDATA 

1030 


#define IDUNLOCKDATA 

1031 


#define IDGLOBALCOMPACT 

1032 


#define IDLOCALCOMPACT 

1033 


#define MEMDLGBOX 

1034 


#define IDRBGLOBAL 

1035 


#define IDRBLOCAL 

1036 


^define IDRBFIXED 

1037 


^define IDRBMOVEABLE 

1038 


#define IDRBDISCARDABLE 

1039 


#define IDRBNODISCARD 

1040 


#define IDRBNOCOMPACT 

1041 


#define IDETSIZE 

1042 



/*.-.*/ 

/* End of file: MEMMGR.H */ 


/*.-.*/ 

/* End of file: MEMMGR.H */ 



USTING4: MEMMGR.RC 


/* Filename: MEMMGR.RC */ 
/* */ 
/* Descripticm: Resource description file , */ 
/*.....*/ 


#include "style.h" 
#include "memmgr.h" 

MainMenu MENU 
BEGIN 

POPUP "Item" 

BEGIN 


MENUITEM 

" 1", 

IDITEM01 

MENUITEM 

II 511^ 

IDITEM05 

MENUITEM 

II 911^ 

IDITEM09 

MENUITEM 

"13", 

IDITEM13 

MENUITEM 

II 2», 

IDITEM02, MENUBARBREAK 

MENUITEM 

" 6", 

IDITEM06 

MENUITEM 

"10", 

IDITEMIO 

MENUITEM 

"14", 

IDITEM14 



MENUITEM 

II 311 

IDITEM03-, MENUBARBREAK 

MENUITEM 

" 7", 

IDITEM07 

MENUITEM 

"11", 

IDITW11 

MENUITEM 

"15", 

IDITEHIS 

MENUITEM 

II 411 

IDITEM04, MENUBARBREAK 

MENUITEM 

" 8", 

IDITEM08 

MENUITEM 

"12", 

IDITEM12 

MENUITEM 

"16", 

IDITEM16 

END 



POPUP "Options" 


BEGIN 



MENUITEM 

II 11^ 

IDALLOCATE 

MENUITEM 

SEPARATOR 


MENUITEM 

"Lock", 

IDLOCK 

MENUITEM 

"UnLock", 

IDUNLOCK 

MENUITEM 

"Flags", 

IDFUGS, MENUBARBREAK 

MENUITEM 

"Free", 

IDFREE 

MENUITEM 

"Discard", 

IDDISCARD 

MENUITEM 

"Size", 

IDSIZE 

MENUITEM 

"LocalFreeze", 

IDLOCALFREEZE, MENUBARBREAK 

MENUITEM^ 

"LocalHelt", 

IDLOCALMELT 

MENUITEM 

"LockData", 

IDLOCKDAtA 

MENUITEM 

"UnlockData", 

IDUNLOCKDATA 

END 



POPUP "Compact" 


BEGIN 



MENUITEM 

"Global", 

IDGLOBALCOMPACT 

MENUITEM 

"Local", 

IDLOWLCOMPACT 


END 

END . 

MEMDLGBOX DIALOG 10, 50, 192, 56 

STYLE WS^BORDER | WS_CAPTIOK! 1 WS_DL6FRAME j WS^IPOPUP ]. 
BEGIN 


GROUPBOX 

"Colour", 

-1, 

. 2, 2, 60, 36 

RADIOBUTTON 

"Global", 

IDRBGLOBAL, 

4, 12, 56, 12,WS_TABSTOP 

RADIOBUTTON 

"Local", 

IDRBLOCAL, 

4, 24, 56, 12,WS_TABST0P 

GROUPBOX 

"Flavor", 

>■ . . . 

<’66^*;2., 60, 36 

RADIOBUTTON 

"Fixed", 

IDRBFIXED, 

68, 12, 56, 12,W0ABSTOP; 

RAOIOBUTTON 

"Moveable", 

IDRBMOVEABLE, 

.68, 24, 56, 12,WSjABSTqp 

RADIOBUTTON 

"Discardable", 

IDRBDISCARDABLE’ 

,l32, 2, 56, T2,WS_TABST0P 

RADIOBUTTON 

"NoDiscard", 

IDRBNODISCARD, 

132, 14, 56, 12,WS_TABSTOP 

RADIOBUTTON 

"NoConpact", 

IDRBNOCOMPACT, 

132, 26, 56, 12,WS_TABSTOP 

LTEXT 

"Size:", 

•1, 


EDITTEXT 


IDETSIZE, . 

3^ 42, 28, 12 

PUSHBUTTON 

"Ok", 

IDOK . 

66, 42, 60, 12 

PUSHBUTTON 

"Cancel", 

IDCANCEL, 

130, 42, 60, 12 


END 


/*.V 

/* End of file: MEMMGR.RC V 


/*.V 

/* End of file: MEMMGR.RC V 



US'nNG5: MEMMGR 


# Filename: . MEMMGR. # 

# # 

# Description: "MAKE" description file # 

# .# 


meinngr.obj; tnenn^r.c roemn^r.h 

cl -d -c -AS -Gsw -Os -Zpe memmgr.c 

memmgr.res: memmgr.rc memngr.h 
rc -r memngr.rc 

memn^r.exe: memmgr.obj memnigr.res menn^r.def 
I inlc4 mefiingr,/aligh:16,/inap,8litw,metnngr.def 
rc memngr.res 
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“The Ada pivgranuiting language shall be the single, 
eommon, high orderprogranuning language for... 


“...all computers that are integral to, physi¬ 
cally a part of, dedicated to, or essential in 
real time to a performance of the mission 
of weapon systems... used for specialized 
training, diagnostic testing and mainte¬ 
nance, simulation, or calibration of weapon 
systems... used for research and devebp- 
mmt of weapon systems... Use of validated 
compilers is required... this directive is 
effective immediately’ 

—DoD Directive 3405.2,3130187 

. .Defense computer resources used in 
intelligence systems, for the command 
and control of militaryforces.. .all major 
software upgrades.. .all other applications 
(some exertions) in keeping with the long 
range goal of establishing Ada as the 
primary DoD higher order language... 
waivers to the policy.. .shall be strictly 
controlled and closely reviewed...this 
directive is effective immediately’.’ 

-DoD Direaive 3405.1,4/2/87. 



‘Ada is a registered trademark of the U.S. Government (AJPO). 


♦ ♦ 


♦ Introducing PCM Version 3 


The Serious Ada Compiler 
For Serious Ada Programmers 

If you’re a serious Ada programmer today, or expect to be one—if 
you’re serious about DoD business and those new DoD directives 
—you look for a lot more in your Ada compiler than just validation. 
And the new fourth-generation Alsys Ada compiler Version 3 for 
the PC AT and compatibles gives it to you. 

Take code quality, for example. Version 3 generates the highest 
quality code of any Ada compiler on any machine! Check the PIWG 
benchmarks, and those of U-Michigan. Compare the quality with 
code from the mature C and Pascal compilers you’re used to. Check 
especially where you might need quality most, and where Version 3 
shines—in the implementation of procedure calls and exceptions. 
The elimination of code associated with unused subprograms gives 
you large reductions in code size in many applications. 

Consider the Runtime Executive. True production quality. No 
exception-handling overhead is incurred unless an exception is 
actually raised. The Runtime is optimized for programs running in 
limited memory, or running for a long time. That’s serious. 

Consider the Ada-specific high level optimizer technology (not 
derived from Fortran or C) that removes redundant constraints 
checks and does so much more for code quality. 

Consider robustness and reliability. Version 3 is written in Ada 
and bootstrapped through itself. That’s proof right there that it will 
compile 400,000 lines of Ada code. Beyond validation, we test our 
compilers on hundreds of thousands of lines of extra code—from 
the ACEC tests, and from Ada Repository programs, and from our 
own specially designed code that breaks most other compilers. 

There’s a lot more that’s serious about Version 3. The new Multi- 
Library environment, for example, that maximizes the efficiency 
of programming teams; error messages that correct, instruct, and 
speed the programming process; human engineering; superb 
documentation and customer 

Send for our free brochure 
The Many Facets of Quality. 

In the US: Alsys Inc.. 1432 Main St.. Waltham, MA 02154 Tel: (617) 890-0030 
In the UK: Alsys Ltd., Partridge House, Newtown Rd., Henley-on-Thames, 




Oxon RG9 lEN Tel: 44 (491) 579090 


■ In the rest of the world: Alsys SA, 29 Avenue de Versailles, 78170 La Celle 

St, Cloud, France Tel: 33 111 3918,12,44 NO, 105 ON READER SERVICE CARD 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 


_Send me The Many Facets of Quality. 

_Send me more information on the PC AT Version 3 Compiler. 

_Call me. 

Name_^_ 

Company_ 

Address_ 

City_State_Zip_ 

Phone_ 

PCTJ 10/87 Alsys. Inc. • 1432 Main Street • Waltham. MA 02154 


The Many Facets of 


Quality 


















IU.USTRATION • FRANK RILEY 



Microsoft Windows augments DOS to provide a uniform, 
device-independent operating environment — 
a virtual machine interface for applications. 


GUY QUEDENS 


operationally efficient for particular tar- . 
get configurations, but they can be dif¬ 
ficult to implement and maintain on 
evolving hardware platforms. 

Windows is a cooperative, 
nonpreemptive, device-independent 
environment. From an applications 
point of view, it replaces DOS by man-, 
aging system resources and providing a 
uniform user interface. Application prO: 
grams must cooperate by requesting 
services and die allocation of resources 
from Windows, which calls upon the 
Windows virtual machine to perform 
diose functions. The Windows .struc¬ 
tural model is illustrated in figure 2. 

WinApps, applications written 
using the Windows application pro¬ 
gramming interface, execute only in 
the Windows environment. OldApps, 
applications that predate WinApps, can 
be executed in the DOS or Windows 
environment, but cannot be multitasked 
with WinApps or with each other. 

The Windows modules KERNEL, 
USER, and GDI (for Graphics Device 
Interface) take control of all re.sources 
and maintain the user interface for all 
Windows applications. The.se modules 
comprise the windowing support layer 
of Windows itself. 

KERNEL controls and allocates all 
machine resources. It works with DOS 


onsider what Microsoft Windows 
provides the u.ser: a uniform, 
graphics-oriented, multitasking 
environment. Then consider that Win¬ 
dows delivers to software developers a 
hardware-independent environment. 
Control and management of system re¬ 
sources is so complete that programs 
written under Windows can be thought 
of as executing on the Windows virtual 
machine, not on the .system hardware. 

What we will call the Windows vir¬ 
tual machine is a number of machine- 
dependent support modules that pro¬ 
vide tlie I/O support needed by Win¬ 
dows to execute on any given com¬ 
puter .system. This virtual machine al¬ 
lows Windows to extend the functional¬ 
ity of DOS. Together, Windows and the 
virtual machine coordinate the control 
of .system resources, providing a har¬ 
monious, standardized operational en¬ 
vironment for applications. The phrase 
Windows virtual machine indicates not 
only the ability of Windows to use new 
devices as they become available, but 
also the richness of device support de¬ 
fined for Windows. Thus, this device 
support is available to Windows appli¬ 
cations and, ultimately, the user. 

Because the interface between 
Windows and the virtual machine is 
identical for all computers, application 


code becomes machine independent. 
Because device manufacturers are re¬ 
sponsible for developing device drivers 
for their equipment, device perfor¬ 
mance can be optimized while main¬ 
taining uniformity of access. 

PAST, PRESENT, AND FUTURE 

A brief examination of the structural 
models of DOS and Microsoft Windows 
reveals a fuller appreciation of Win¬ 
dows’ offerings. Originally, DOS was 
developed to provide dedicated ser¬ 
vices for a limited number of devices. 
In fact, early versions supported no 
devices that could be conveniently 
shared (such as hard di.sks), and DOS 
itself had to be modified each time 
support for a new device was added. 
Later versions provided standard sup¬ 
port for more devices, allowing the 
definition and addition of device driv¬ 
ers that worked in conjunction witli 
DOS to support new devices. 

The structure of the current DOS 
implementation is illastrated in figure 
1. Because of the low performance and 
incompleteness of many services pro¬ 
vided by DOS or the PC BIOS, many 
developers have intentionally bypassed 
them, choosing instead to address re¬ 
sources directly. Such a strategy often 
produces software products that are 
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WINDOWS VIRTUAL MACHINE 



Because of the low performance and incompleteness of many services provided by DOS and the PC BIOS, many software 
packages bypass them and address resources directly. Operation may be efficient, but maintenance is difficult. 


to load applications, manage memory, 
and schedule task execution. 

USER is responsible for the crea¬ 
tion and maintenance (move, size, or 
destroy) of windows on the system dis¬ 
play. USER also controls icons, cursors, 
and sends mouse, keyboard, and timer 
input to the appropriate application. 
Input is sent to the application in the 
currently selected window. A window 
is selected by pressing and releasing 
the mouse button when the pointer is 
anywhere witliin that window. The Alt- 
Tab key sequence also may be used to 
select the next window in a top-to- 
bottom, left-to-right sequence. 

The GDI is a rich graphics lan¬ 
guage that carries out or simulates 
(using a series of less-complicated op¬ 
erations) the graphics operations 
needed to create images on the system 
display and all other display devices. 
The GDI’s design is generalized to sup¬ 
port a range of technologies. It can 
uniformly drive a smart vector plotter 
and a high-speed raster display. 

The GDI requires that a minimum 
set of functions be implemented, but 


never requires a driver to carry out 
complicated functions it cannot handle. 
It determines from the driver tlve capa¬ 
bilities of the device and the driver and 
the functions the GDI must emulate. 

Windows and WinApps never com¬ 
municate directly with hardware de¬ 
vices. Instead they operate togetlier as 
a machine-independent entity, relying 
on tlie OEM-supplied drivers that make 
up the Windows virtual machine. Be¬ 
cause drivers are supplied by device 
vendors, hardware can be upgraded 
without program changes. 

WHAT AND WHERE 

A device driver is a Windows support 
module that provides access to a device 
by performing the device-specific ac¬ 
tions necessary to provide die services 
requested by Windows. Microsoft pro¬ 
vides device drivers for common sys¬ 
tem devices on the Windows distribu¬ 
tion diskettes. Equipment vendors also 
develop and provide Windows device 
drivers. In addition to detailed knowl¬ 
edge about the device, these items are 
required to develop a Windows device 


driver; Microsoft Windows, Windows 
Software Development Kit, Adaptation 
Kit, and a compiler or assembler tliat 
uses Windows calling and segment con¬ 
ventions. See “Windows of Opportu¬ 
nity,” Paul Grayson, February 1987, 
p. 70. for information on the Software 
Development Kit. Currently, the Adapta¬ 
tion Kit is free (by signing of a non¬ 
disclosure agreement) to purchasers of 
the Software Development Kit. Sample 
source code for several device drivers 
is provided with the kit. 

Once a device driver has been 
obtained from Microsoft (or the device 
vendor) or has been developed using 
the products mentioned above, it can 
be copied to the Windows distribution 
diskette for installation by the Windows 
setup program. On the surface, the 
Windows installation procedure, SETUP, 
presents a series of menus that allows 
the specification of hardware on which 
Windows will be running. Under die 
surface, SETUP is busily copying and 
combining files from die distribution 
diskettes to the hard disk, as evidenced 
by a message to that effect. 
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These files are, collectively, the vir¬ 
tual machine and have the extension 
.DRV. As setup proceeds, it copies the 
user-selected modules into the Win¬ 
dows runtime file, WIN100.BIN. 

The modules that make up tlie 
Windows virtual machine are catego¬ 
rized into three groups: input support, 
output support, and miscellaneous. 

Input support handles the pointing 
device, the keyboard, and the system 
timer. Output support handles GDI 
devices, such as the system display, 
printers, and plotters. The miscellane¬ 
ous modules handle other devices, 
such as communications and sound 
generation. Each of these modules pro¬ 
vides a set of predefined functions that 
Windows uses to provide the resources 
and support required by applications. 

INPUT SUPPORT MODULES 

Three input support modules have 
been defined: MOUSE, SYSTEM, and 
KEYBOARD. MOUSE, the pointing- 
device module, provides support for 
the system mouse. SYSTEM provides 
information about timer resolution, sys¬ 
tem disk drives, and allows installation 
of system hooks. KEYBOARD preempts 
the normal keyboard hardware inter¬ 
rupt and provides a number of func¬ 
tions concerning the system keyboard. 
The Pointing-device Module. MOUSE 
defines some pointing device, such as a 
mouse, joystick, or digitizing pad. It is 
loaded when Windows starts up. This 
module preempts any existing 
pointing-device input routines. 

Windows requires a pointing- 
device module, but not a pointing de¬ 
vice. If no pointing device is used, a 
minimal stub will suffice. This stub 
contains functions that inform Windows 
that no pointing device is present. 

When Windows begins operation 
(see figure 3), it calls the pointing- 
device module function 

Inquire(lpMOUSEINFO) 

where IpMOUSEINFO is a long pointer 
to a data structure. The Inquire func¬ 
tion gives the supplied structure with 
capability: whether a pointing device 
exists, number of buttons, hardware 
interrupt generation rate, and horizon¬ 
tal and vertical acceleration threshold. 

Once Windows has established the 
existence of a pointing device, it will 
call the function 

Enable(lpEveiitFunc) 

where IpEventFunc is a long pointer to 
an event function that generates 
mouse-event messages. Enable pre¬ 
empts the existing pointing-device han- 


FIGUSE2: WindomStmctiin 


APPLICATIONS LAYER 


WINAPPS 


WINDOWING SUPPORT LAYER 


GDI 


USER 


KERNEL 


WINDOWS VIRTUAL MACHINE 


OEM DRIVERS 


DOS DEVICE LAYER 


Windows calls upon the Windows vir¬ 
tual machine to perform functions 
requested by application programs. 


dler by replacing the device interrupt 
vector with a vector to the mouse in¬ 
terrupt routine within itself. Enable 
tlien goes on to save the old vector 
location so that it can be restored 
when Windows terminates. 

The mouse interrupt routine is 
invoked whenever the user initiates 
some form of mouse activity (such as 
moving the mouse, pressing tlie button, 
and so on). This routine places the ac¬ 
tivity information into a standardized 
format and calls the event function that 
was supplied when Enable was in¬ 
voked. The event function carries out 
all furtlier processing, such as putting 
messages in the system queue to indi¬ 
cate that a mouse event has occurred. 
These messages are routed to the ap¬ 
propriate application by Windows. 


Finally, the function Disable() is 
called when Windows wishes to disable 
the pointer interrupt routine and re¬ 
store the previous interrupt vector. 

The System Driver. The system device 
module, SYSTEM, contains the timer 
routines that provide timer input. It 
also contains routines that describe sys¬ 
tem disk-drives and allow the enabling 
and disabling of system-dependent 
hooks. As with the MOUSE driver, the 
system device driver is loaded when 
Windows begins operation. 

As demonstrated in figure 4, Win¬ 
dows, when it begins operation, calls 
tlie system device function 

InquireSystem(wCommand,wDevice) 

where wCommand is an unsigned inte¬ 
ger value specifying the type of system 
information requested. The field 
wDevice is dependent on wCommand. 
With wCommand set to equal 0, the 
timer resolution is returned in micro¬ 
seconds (wDevice is not used). With 
wCommand set to 1, the disk-drive in¬ 
formation is returned for the drive 
number in wDevice. With wCommand 
set to 2, a request is issued to enable 
(wDevice set to 0) or to disable 
(wDevice set to 1) any system-depend¬ 
ent hooks. Such a hook is some action 
that an OEM device needs to perform 
before Windows begins formal opera¬ 
tions. A hook can be the execution of 
special code in the BIOS that is exe¬ 
cuted only when Windows is running. 

Once Windows has retrieved timer 
information via InquireSystem, it calls 

EnableSystemTimers( ) 

This function installs itself by replacing 
the timer interrupt vector with a vector 
to a routine witliin itself and saving the 
old vector location. 

The Windows timer function 

DisableSystemTimers( ) 

restores the vector of the previous 
timer service routine, thereby disabling 
the system timer. 

The system module must maintain 
a data structure called a timer event 
table. This table consists of a number 
of three-item fields. While there is no 
standard definition on how this table 
should be arranged, a typical structure 
is as follows: 

TimeTable STRUG 

wRate dw ? 

wCoiint dw ? 

IpFunc dd ? 

TimeTable ENDS 

The field wRate contains the inter¬ 
val in milliseconds between calls to the 
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"The Bmkthm 286 performed flmvlessly with every appli¬ 
cation we handed it, including copy-protected programs and 
nine memory-resident utilities at one." 

Stephen Manes, PC Magazine 

"...the Breakthru 286 was the card of choice." 

PC BusinesScrftwareview (Rated #1) 


"...Breakthru 286 is a good value and a quality product backed 
by effective support." 

Dan A. Griffin 

The Newsletter of the AutoCAD User's Group 
"The PCSG Breakthru 286 achieved the best performance 
results of the caching boards tested." 

Ted Miredd, PC Tech Journal (Rated #1) 


"The 12-MHz Breakthru 286-12 speedup board is the fastest 
of those tested, but not the most expensive. On a dollar per- 
horsepower basis, it could be called the cheapest boost availa¬ 
ble for an XT." 

Mark V^felch, InfclAbrld (Rated #1) 


Think You Need an AT? 

Make Your IBM PC Faster Than an AT in Just 5 Minutes! 


Accelerator Cards: Speed and Value 

Speed figures are consolidated results from 10 tests of 
CPU performance (See Accelerator Boards Special Report, 

December 1,1986.) 


Increase in speed 
over the Intel 8088 


Cost per percentage 
increase in speed 


□ Microspeed Fast 88 

$149 

□ Microsoft Mach 10 

$395 

□ Univation Dream Board 

$512 

□ Orchid Turbo EGA 

$945 

□ ST&D Standard 286 

$995 

□ Classic Speedpack 

$995 

□ Orchid PC-Turbo 286e 

$1,195 

□ Breakthru 286-12 

$595 



U.97I 


$3.55 I 


REPRINTED FROM INFOWORLD, APRIL 27,1987 


Breakthru 286-8MHz-$395 
Breakthru 286-12MHz-$595 


LIGHTNING™-FREE with Breakthru 
speedup hardware—$89.95 purchased separately 


We are excited about our three speedup 
products. You probably know about our 
Lightning disk access speedup software 
that was awarded PC Magazine's Best of 
1986 award (see box). After the smashing 
success of Lightning, in late '86, we 


But, no speedup board cuts disk 
access time in bait 

UGH7MNG 


software can - $89.95 or FREE w/Breakthru 


‘'Lightning is aimost mandatory...” - 
Steve Manes, PC Magazine 
Best of 86 review 

Loads with the DOS - always ready as a background 
program to accelerate disk access. You do nothing 
- everything is automatic. Programs that frequently ac¬ 
cess the disk (hard or floppy) are made instantly up 
to 2 to 4 times faster. Uses a principle greatiy enhanced 
from mainframe technology called.caching. Fully ex¬ 
ploits Above Board memory. 

UCHTNING is the standard against which 
all our competition measures itself because we achieve 
universal compatibility with other software. Data is 
never lost. Order UCHThHNG separately or get 
it free with your Breakthm 286 board. 


guaranteed the Breakthru 286 board to be 
literally the most advanced, fastest, most 
feature-rich board available. The runaway 
success it has enjoyed truly proved that 
assertion. Now we go ourselves one bet¬ 
ter with the Breakthru 286-12. This new 
board has the clock speed cranked up from 
8 to 12 MHz for speeds up to 10.2 times 
faster than an IBM PC. It is 50% faster than 
an 8MHz IBM AT, and up to a whopping 
1,000% faster than a regular PC. 

HERE'S WHY THESE TWO BOARDS 
ARE SO SPECIAL. 

First, they install so easily. A half-slot 
card means you don't even have to give up 
a full slot. What's 
more, unlike 
competing 



products it works in the Compaq Portable 
and most clones. Easy diagrams show how 
you just place the card in an open slot, 
remove the original processor and connect 
a single cable. There is no software re¬ 
quired. From that moment you are run¬ 
ning faster than an AT. 

Second, they are advanced. The 
BREAKTHRU 286 replaces the CPU of the 
PC or XT with an 80286 microprocessor 
that is faster than the one found in the AT. 
Has a 80287 math coprocessor slot for 
numeric intensive applications. A 16K 
cache memory provides zero-wait-access 
to the most recently used code and data. 
Speed switching software allows you to 
drop back to a lower speed on the fly for 
timing sensitive applications. 

Third, you have fi^ compatibility. All ex- 
isting system RAM, hardware, and 
peripheral cards can be used without soft¬ 
ware modification. Our boards operate 
with LAN and mainframe communication 
products and conform to the Expanded 
Memory Specification (EMS). Software 
compatibility is virtually universal. 

Faster and smarter than an AT - PCSG 
guarantees it. 

Fourth, these are the best. There are 
several other boards on the speedup 
market. We at PCSG have compared 
them all, but there simply is no com¬ 
parison. Many cards offer only a marginal 
speedup in spite of their claims and otiiers 
are just poorly engineered. 

We are really excited about these prod¬ 
ucts. PCSG makes the unabashed state¬ 
ment that the BREAKTIiRU 286 card 
represents more advanced technology 
than boards by Orchid, Quadram, PC. 
Technologies, Phoenix...we could 
go on. Breakthru 286 is undis- 
putedly the turbo board with 
the biggest bang for the 
buck. And we include 
FREE the $89.95 ac¬ 
claimed Lightning 
software. C^l today 
with your credit card or COD 
instructions and we will ship 
your card the very next day. 


Think Again. 


DONT TAKE OUR WORD FOR IT. USE EITHER 
BREAKTHRU 286 SPEEDUP BOARD FOR 60 
DAYS. IF YOU ARE NOT TOTALLY SAHSFIED 
SIMPLY RETURN IT FOR A FULL REFUND. 


PCROMMOON/IRLITCR SLiffORT CfO-iP 


11035 Harry Hines Blvd. • Suite 206 • Dallas, Texas 75229 • (214) 351-0564 
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WINDOWS VIRTUAL MACHINE 



Once enabled, the interrupt routine formats input data and passes them to the Event function, which in turn passes the event 
message to Windows. Once Windows has established the existence of the pointing device, it will then call the function. 


function in the field IpFunc. The field 
wCount, contains a count representing 
the number of timer interrupts since 
the last call was made to die entry’s 
event function. 

The Windows timer function 

CreateSystemTimer(wRate4pFunc) 

:hTimer 

adds a timer event entry into the timer 
event table by copying wRate and 
IpFunc into a vacant slot and setting 
the wCount field to zero. Finally, the 
function returns a unique handle, 
hTimer, that identifies the new table 
entry. If there are no free entries, 
hTimer returns NULL. 

The timer routine is called when¬ 
ever the timer interrupt is asserted. 

This code serves the dual purpose of 
updating the timer event table and call¬ 
ing the timer event functions whenever 
tliey are required. The code then 
passes the control over to the previous 
routine for the execution of any of the 
realtime tasks that are not directly re¬ 
lated to Windows. 

The final function that must be 
defined within this module is 

KillSystemTimer(hTimer) :hTimer 

This function removes the specified 
entry from the timer event table. The 
return value hTimer is NULL if the op¬ 
eration is successful. 

The Keyboard Driver. The device mod¬ 
ule KEYBOARD contains the system 
routines required to process keyboard 
input and convert this input into Win¬ 


dows virtual key codes (generic codes 
that all applications understand) and 
ANSI or OEM-specific character values. 

Windows insures device indepen¬ 
dence by converting all keystrokes into 
Windows virtual key codes, which rep¬ 
resent actual keyboard keys, not charac¬ 
ter values, thereby implying that key¬ 
board input does not depend on the 
character set of the computer. There 
are 256 possible key codes, although 
not all systems use all codes. Windows 
has defined a minimum standard vir¬ 
tual key set that includes letter, digit, 
function, and cursor keys. 

KEYBOARD provides default con¬ 
version routines to translate virtual 
keys to ANSI character values, as well 
as to a specific system’s own OEM- 
specific character values. 

As indicated in figure 5, 

Inquire(lpKBINFO) 

is called by Windows as it initializes; 
IpKBINFO is a long pointer to a data 
structure KBINFO. Inquire fills in 
KBINFO with certain capability informa¬ 
tion: Kanji keyboard capabilities, size of 
a state information array, number of 
function keys, make/break capability, 
and the rate at which the keyboard can 
generate hardware interrupts. 

After Inquire, Windows calls 

Enable(lpEventFunc,lpKeyState) 

:bEnabled 

to enable the keyboard interrupt rou¬ 
tine. Enable preempts any existing key¬ 
board routine by replacing the device 


interrupt vector with a vector that 
points to the interrupt handler con¬ 
tained within itself It also initializes the 
state table pointed to by IpKeyState, 
which indicates the current state of 
each of the 256 virtual keys. 

Whenever a user presses or re¬ 
leases a key, control is passed to the 
keyboard interrupt routine. The routine 
fetches the keyboard scan code and 
transition state (make/break). Next, the 
key event is translated into a Windows 
virtual key code using a virtual key 
translation table provided by the OEM. 
Finally, EventFunc is called and carries 
out all further keyboard processing. 
Usually, this would involve the placing 
of a message in the system queue that 
is then routed to the application (as 
appropriate) by Windows. 

A call to Disable() instructs the 
driver to detach itself and restore the 
previous interrupt service routine. 

Several default translation routines 
are supplied by the OEM. One such 
routine, ToAscii, converts a virtual 
keycode to an ANSI character code. 
DoLights, a routine internal to ToAscii, 
is responsible for turning the key state 
indicators (LEDs) on the keyboard on 
or off, depending on the current state 
of the toggle keys. Windows accesses 
DoLights by sending an undefined vir¬ 
tual key code to ToAscii. 

The OEM must make AnsiToOem 
and OemToAnsi functions available to 
applications. These convert ANSI char¬ 
acter set strings to and from OEM- 
specific character strings. 
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Take a close look at these two 
machines. At 10 MHz, operating at 
one wait state, you might believe 
IBM's" Personal System/2™ Model 
50 is one of the fastest 80286 com¬ 
puters available. Fact is, an InfoWorld 
benchmark test ranks the AST 
Premium/286's™ CPU performance 
number one. 

You might also think IBM's system 
is the first to take advantage of pow¬ 
erful multitasking operating system 
software. And you'd be wrong again. 
When we introduced the AST 
Premium/286 a year ago with 
advanced FASTslot™ architecture, we 
designed a home for Microsoft's" 

MS OS/2™ In fact, it delivers all zero 
wait-state memory for MS OS/2. 

Of course, MS OS/2 may not be 



Benchmark Test Results 

For Selected Performance Computers 


CPU measures main processor performance relative to the A-MUz (Model 099) IBM PC AT. 

Hard disk performance is tested for sequential and random dau access. 


SYSTEM (80286-BASED PCS ) 

CPU Hard Disk 

Hard Disk 

(Clock speed in MHz/No. of wait sutes) 

(sequential) 

(random) 

AST Premium/286 (10/0) 

2J25 1.41 

2.12 

IBM PC AT (6/1) 

1.00 1.00 

1.00 

IBM PC XT-~286 (6/0) 

1.32 1.33 

1.03 

IBM PC AT (8/1) 

1.37 1.17 

1.40 

IBM PS/2 Model 50 (lO/l) 

1.71 1.70- 

1.19- 

IBM PS/2 Motlel 60 (10/1) 

1.72 2.02 

1.67 

•With RAM cache; seq. 1.92, ran. 1.03 

Source; InfoWorld Hardware Benchmark System, as published in InfoWorld May 11, 1987 


available for a while. Which 
is okay, if you have an AST 
Premium/286. Built into every 
system is AST's Enhanced 
Expanded Memory (EEMS), 
allowing EEMS software such as 
Windows™ 2.0 and DESQview™to 
multitask existing applications... 
today. 

So, hold on to any of your existing 
off-the-shelf application software. 

As long as it's AT "-compatible, it will 
run on the AST Premium/286. 

What can the competition offer 
you today? Promises for the future. 

We can't wait that long. And neither 
should you. 

If you want more than promises, 
make a commitment to the company 
that has already delivered proven 
performance. As PC 
Magazine said when 
we received the Editor's 
Choice award, "The 
Premium/286 is without 
a doubt the best-looking 
and best-performing sys¬ 
tem with a 10 MHz rating!' 

We could make prom¬ 
ises about the future too. 
But, as you can see, and 


Tv 


will continue to see in the 
coming months, we'd rather 
deliver. Call us today (714) 
863-0181 to investigate the 
Premium/286's finer details. 

n 


Yes, I want to learn more about the AST 

Premium/286. 

□ Please send me more information, 
including copies of what the critics had 
to say about the AST Premium/286. 

□ Please have an AST Representative 
call me. 


Niimo_ 

Title_ 


Company_ 

Address_ 

City/Siate/Zip_ 

Phone 1_L 


I To help US better serve you, please list 
the magazine and issue date in which 
I this ad appeared. 

^ AST Research, Inc. 2121 Alton Avenue, 

I Irvine, Ca. 92714-4992 ATTN: M.C. 

AST markets pmducts worldwide—in Europe and the Middle East 
call: 44-I-56S-4350; in the Far East call: 852-0-499-9113; in Canada call: 
416-826-7514. 

ASTttnd AST lotio n\niflcn:d iiitil AST Pivmiuml286. lAS'Pinl Iradcmarks AST 
Rcuarch. Inc IH.M. und Ik moniil Computer 
AT n iiistcn d and Ik rsonal Sys/cnT2 and 
PC XT trademarks IliM Corfi Mientsoft 
rciitstcn d and MS OS'2 and Windows 
trademarks Microsoft Corji DESQficw 
trademark Quarterdeck Otfice Systems 
Copyriyltt Ci 1987 AST Research. Inc. All 
riylits tfsenrd. 
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The system device module, SYSTEM, contains the timer routines that provide timer input. This module also contains routines 
that describe system disk-drive information, and in addition it allows the enabling and disabling of system-dependent hooks. 


OUTPUT SUPPORT MODULES 

Graphics output devices are coupled to 
the GDI by output support modules. 
Output functions made by Windows 
and its applications go through the GDI 
to achieve the desired results. This not 
only insures, but also enforces a uni¬ 
formly driven system. 

A Windows system must have a 
minimum of one GDI support module 
for support of the system display. All 
other output support devices, such as 
printers or plotters, must have their 
own GDI support. Implementation of 
this driver is the responsibility of the 
output device OEM. 

A complete GDI support module 
can be fairly complex, however, few 
OEMs will implement all GDI func¬ 
tions. It is up to the support module 
writer to decide where actions will be 
performed and to set up the simula¬ 
tion-request vectors so that the GDI 
can determine how to handle output 
primitives for that device. 

GDI support modules must regis¬ 
ter themselves by identifying both the 
graphics peripheral’s technology and 
the operations that the support module 
is able to perform when it is using the 
peripheral in question. This allows the 
GDI to decide how best to compensate 


for functions that may be missing in 
the support module. 

The functionality of the GDI sup¬ 
port module can range from being very 
lean (relying on the GDI to perform 
most of tlie work) to being very rich 
(capable of performing all of tlie GDI 
primitives). For example, to draw a cir¬ 
cle, the GDI can tell the driver to draw 
a number of line segments (thus, the 
driver never knows it is drawing a cir¬ 
cle), or it can simply issue a circle 
command, in which case the driver ei¬ 
ther reduces the command or passes 
the circle command on to the underly¬ 
ing hardware. Tliis flexibility also al¬ 
lows the developer of a rich driver to 
start off lean, taking advantage of the 
GDI to simulate the more complex 
functions and, therefore, allowing the 
driver to be built incrementally. 

These routines are required of all 
GDI support modules: Enable, Disable, 
ColorInfo, RealizeObject, Pixel (set), 
and Output (line and scanline). In addi¬ 
tion to tlie basic functions, die dedicated 
system display must also support Bitblt, 
Strblt, ScanLR, Inquire, SetCursor, and 
MoveCursor; a vector plotter must be 
able to support Strblt. 

Output functions performed by a 
GDI module can be divided into the 


following five categories: Control, 
which initializes and terminates de¬ 
vices; Information, which describes 
device physical characteristics and sup- 
port-module capabilities; Output, which 
performs output to device; Attribute, 
which handles the creation of the ac¬ 
tual parameters for the device-specific 
output functions; and, finally. Cursor, 
which provides cursor support. 

Control Functions. Windows calls 
Enable to initialize the driver and ob¬ 
tain information, such as physical char¬ 
acteristics (device type, size of output 
surface, resolution, colors, and so on) 
and information about the support- 
module capabilities. 

DeviceMode is called, to set up a 
dialogue box that displays the current 
device environment (or parameters) 
and allows changes to be made. For 
example, the Epson FX-80 support 
module allows the user to change, 
among other things, “Print Quality 
(High or Low).” Typically, this function 
is called from the Windows Control 
Panel (CONTROL.EXE). Disable restores 
the device to the state it was in prior 
to the Enable call. 

Information Functions. The function 
ColorInfo converts RGB colors to and 
from physical colors. EnumObj enu- 
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GEM®: 3 YEARS AND GOING STRONG 

W e first released our Graphics Environment Manager^"" (GEM) software three years 
ago and it’s time to let you know what we have achieved. I also want to thank the 
software developers who have selected from Digital Research® a solution for their 
graphics programming needs. I extend a personal invitation to all software developers 
to join the group of over 200 software vendors shipping GEM software compatible 
products. GEM provides an easy approach to the integration of graphics within 
applications while maintaining the speed and performance that today’s customers 
demand. 

Dick Williams 
President 

Digital Research Inc. 




GEM: POWER, PEREORMANCE AND PROGRAMMER FRIENDLY 


GEM: Setting The Standard 
For Desktop Publishing 

W hat do the top Desktop 

Publishing applications have in 
common? GEM! GEIvI provides a 
software developer with the ability to 
concentrate on the features and 
functionality of his application while 
leaving support of graphics hardware 
to a mature full-featured virtual 
device interface, the GEM VDI. And 
there’s more! The GEM Application 
Environment Services (AES) 
provides the ability to integrate 
windows and drop down menus into 
your user interface with a minimum 
of effort. That’s why the FIRST, the 
LATEST, and the BEST desktop 
publishing applications sold for 
IBM® PC’s are all GEM-based 
products. Including: 

DAWN^"’ from Compugraphic® 
DESIGNER^"" from Archetype 
GEM® DESKTOP PUBLISHER^^ 
from Digital Research Inc. 
PAGEmaster™ from Advanced 
Vision Research, Inc. 

THE OFFICE PUBLISHER® 
from Laser Friendly, Inc 
VENTURA PUBLISHER^^ 
EDITION from Xerox® 


GEM: Extensive Driver Support 

S oftware analysts see the emerging 
graphics application market as 
continuing its upwardly spiraling 
growth. Support of the latest devices is 
key to any application seeking to make 
an impact in this highly competitive 
area. The key to your success is DRI’s 
commitment to the support of the latest 
technology. GEM supports over 150 
devices including hi-res displays. 


laserwriters, postscript, dedicated 
graphics processors, scanners and 
metafiles. That’s one of the reasons 
McDonnell Douglas chose GEM as 
the graphics environment for its 
CAD package CROSSROADS^"" and 
Personal CAD Systems® chose 
GEM for PC-CAPS®. More than 15 
CAD/CAM applications have been 
developed under GEM because 
GEM PROVIDES HIGH 
PERFORMANCE SOLU¬ 
TIONS TO PROFESSIONAL 
PROGRAMMERS. 



GEM Programmer’s Toolkit: Tools 
That Work with Any Compiler 

G em allows you to work with any 
popular compiler you choose. 
GEM applications have been written in 
MODULA II, C, PASCAL, 
FORTRAN, ADA, TURBO PASCAL 
and TURBO C. The GEM® Program¬ 
mer’s ToolkiP"" provides a source level 
sample set of bindings, complete 
documentation, a utility to help you 
visually build your user interface arid 
more. If you need help, contact our 
personalized software developer 
support program. 


Over 1.4 Million Installed GEM 
Software Customers and Growing 
Rapidly. 

T here are over 200 GEM 
applications shipping for the 
IBM PC and compatibles, and more 
than 700 applications available for 
the ATARI® ST^. GEM PRO¬ 
VIDES SPEED AND PERFORM¬ 
ANCE ON 8088/8086S THROUGH 
TO 80386s. The programs that you 
develop today will run on your 
customers’ IBM PC/XT’s, AT’s, 
IBM Personal System/2™ micro¬ 
computers and compatibles. GEM 
applications released over two years 
ago for the IBM PC work today on 
the Personal System/2 with no 
modifications. Further, Digital 
Research is committed to providing 
support of a consistent Application 
Programming Interface under future 
environments. Your programmers 
will not have to rewrite major 
portions of their code as you reach 
out to support newly emerging 
standards. 


GEM: The Programmer’s 
Solution 

J oin the ranks of successful software 
developers who have already 
released GEM applications. Contact 
DIGITAL RESEARCH or your 
distributor for additional information 
on the GEM PROGRAMMER’S 
TOOLKIT, available at a retail list 
price of only $500. 


Call 1-800-443-4200 


m DIGITAL RESEARCH* 

GEM and Digital Research are registered trademarks, and GEM Desktiip. GEM Desktop Publisher and GEM Programmer's Toolkit are trademarks of Digital Research Inc. IBM is a registered trademark 
and Personal System/2 is a trademark of International Business Machines Corporation. All other prtxluct names and company names are registered trademarks or trademarks of their respective owners 

Copyright © 1987. Digital Re.search Inc. All rights rc.served. 
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Whenever a user presses or releases a key, control is passed to the keyboard interrupt routine. The key event is translated 
into a Windows virtual key code and a key-event message is posted. This feature contributes to device independence. 


merates the pens and brushes available 
on a device. EnumDFonts enumerates 
the fonts available on the device. The 
output, attribute, and cursor functions 
are described in table 1. 

MISCELLANEOUS MODULES 

A number of miscellaneous support 
modules must be available in order to 
form the complete Windows system. 
These requirements include a logo 
driver, a communications driver, a 
sound driver, an OldApps support 
module, and a disk formatter module. 
The logo driver: .LGO. This driver is rel¬ 
atively simple, yet it is OEM dependent. 
The logo driver is stored in a file with 
the name of the system display device 
video driver, but with the extension 
.LGO. Executed as part of the start-up 
process, the logo driver displays a Win¬ 
dows logo on the user’s display screen. 


The Communications Driver: COMM. The 

system communication module, COMM, 
provides all functions necessary to 
communicate via an RS-232 serial port. 
Windows calls COMM to perform a va¬ 
riety of functions. This driver is 
straightforward; as shown in table 2, it 
provides functions for setting up de¬ 
vices and queues, sending and receiv¬ 
ing data, detecting or ignoring changes 
in line control signals, and controlling 
the flow of data. 

The Sound Driver: SOUND. The system 
speaker module, SOUND, provides all 
of the functions necessary to generate 
sound. There exists a one-to-one corre¬ 
spondence between calls available to 
application programs and functions 
within the SOUND module, with one 
exception: the Windows function 

MessageBeep(wType) :bBeep 


is implemented as DOBEEP within the 
SOUND module. Because of the one- 
to-one correspondence, its functions 
are merely listed in table 3 without re¬ 
stating the information that can be 
found in the Windows Programmer's 
Reference manual. 

Old Application Support. A Windows 
design criterion is that it must provide 
support to OldApps. This stipulation 
categorizes OldApps into three groups: 
the good, the bad, and the ugly. 

A “good” application (GoodApp) 
uses only interrupt lOH or interrupt 
21H for all I/O calls and requests mem¬ 
ory allocation through DOS. Thus, it is 
well behaved and can run in a window. 

A “bad” application (BadApp) 
writes directly to the screen or uses 
other system resources directly. To ac¬ 
commodate a BadApp, Windows saves 
the screen, relinquishes control to the 
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WINDOWS VIRTUAL MACHINE 


TABLE 1 : GDI Output Rnictions 


FUNCTION 

DESCRIPTION 

OUTPUT 

Bitblt 

Strblt 

Pixel 

Transfers bits from a source bitmap to an area within a destination bitmap. 

Transfers pattern for each character in a string from a font bitmap to destination device. 

Gets or sets the color of the specified pixel. 

ScanLR 

Output 

Scans the device surface in a left or right direction from a given pixel looking for the first matclV 
mismatch of the given color. 

General entr}^ point for all line-drawing primitives. Following is a list of all subfunctions that 
may be implemented by the GDI support module: 

Alternate fill polygon 

Arc 

Specifies a polygonal area to be drawn and filled using the alternate filling method (for 
example, alternating enclosed regions within a complex polygon are filled). 

Specifies an arc is to be drawn. 

Chord 

Circle 

Ellipse 

Causes an arc to be drawn whose endpoints are connected. The enclosed area is then filled. 

Causes a circle to be drawn. 

Causes an ellipse to be drawn. 

Marker 

Pie 

Causes one of several selectable symbols to be drawn. 

Causes a pie-type closed arc to be drawn. The arc is drawn, then additional lines are 

drawn from the endpoints to the arc’s implicit center. 

Polyline 

Polymarker 

Rectangle 

Causes a set of line segments to be drawn. 

Similar to marker except that it handles multiple market occurrences. 

Causes a rectangle to be drawn. 

Scan lines 

Winding number 
polygon 

Rapidly fills a set of inten'als with the pattern for a particular raster line. 

Specifies a polygonal area that is to be drawn and filled using the winding number filling 
metliod (for example, only enclosed regions within a complex polygon are filled). 

ATTRIBUTE 

RealizeObject 

Control 

Creates a display attribute structure to be used when drawing primitives. 

Allows access to the control and escape functions. These functions include: 

STARTDOC 

ENDDOC 

NEWFRAME 

Indicates that a new print job is beginning. 

Indicates the end of a job begun by STARTDOC. 

Indicates that the application is finished writing to the page and should skip to a new page. 

SETABORTDOC 

ABORTDOC 

NEXTBAND 

Enables the ABORTDOC function. 

Indicates the driver should abort operation and erase amthing written to it since last ENDDOC. 
Indicates that the application has finished writing to a band (a partial page), causing the 
device driver to send the band to the spooler and return the coordinates of the next band. 

SETCOLORTABLE 

GETCOLORTABLE 

DRATOTODE 

GETPI-IYSICALPAGESIZE 

Sets internal table with closest approximation to specified RGB value that device can support. 
Returns an RGB value from an internal color table for the specified index (color). 

Turns draft print mode on or off. 

Returns the physical page size. 

GETPRINTINGOFFSET 

GETSCALINGFACTOR 

FLUSHOUTPUT 

QUERYESCSUPPORT 

Returns the offset, from the upper left corner of the physical page, where printing begins. 

Returns the scaling factor for theX and Taxes of the printing device. 

Flushes output in the device’s buffer. 

Returns information as to escape function availability. 

CURSOR 

Inquire 

SetCursor 

Returns cursor information; specifically mickey-to-pixel ratios for both horizontal and vertical. 

Sets cursor shape. If no bitmap is defined (NULL), the cursor is removed from the screen. 

MoveCursor 

CheckCursor 

Moves the cursor to specified coordinates. The routine must ensure that the bits under the 
cursor are restored when moving. 

Is called on even^ timer interrupt and allows the cursor to be seen if it is no longer excluded. 


Functions perform output to devices, create parameters for device specific output, and provide cursor support. 


program, and hopes that it will receive 
control when the program terminates. 
Users may use the Alt-Tab key se¬ 
quence to switch between the applica¬ 
tion and Windows. 

An “ugly” application (UglyApp) is 
one that uses memon^ directly without 
requesting that it be allocated. In this 


situation, Windows saves the state of 
the machine as best as possible, rolls 
most of itself out to disk, and turns 
control over to the application. When 
the application terminates, Windows at¬ 
tempts to revive itself 

Windows requires two support 
modules, WINOLDAP.MOD and 


WINOLDAP.GKB, to assist in running 
OlclApps. WINOLDAP.MOD processes 
all requests to execute non-Windows 
applications by preparing memory, and 
controls execution of the OldApp 
based on the applications upe as de¬ 
fined in the application s program in¬ 
formation file (PIF). WINOLDAl^.GI^ 
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SigmaVGA Bridges The Graphics generation gap 


Trae VGA Graphics... Delivered 

Forget the promises or the confusion. Sigma 
Designs cuts through the smokescreen of 
competing claims with the definitive VGA 
solution, including Mode 13. Introducing 
SigmaVGA, the high resolution graphics dis¬ 
play adaptor that provides 100% VGA BIOS- 
level compatibihty for the PC, XX AT and 
compatibles. SigmaVGA dehvers the future 
generation of PS/2 graphics software without 
compromising your ability to run existing 
programs. And it’s available right now! 

More Graphics Flexibility Than 
Ever Before 

There’s no need to sacrifice your existing 
hardware investment or access to popular 
graphics modes in exchange for VGA capabil¬ 
ity. With SigmaVGA, you can have it all: 


More Colors—A demonstrated spectrum 
of 256 colors out of a palette of 262,000. 
Now its easier than ever before to represent 
complex information, execute designs or 
create intensely vivid presentations. 

More Displays and Emulations— 
SigmaVGA drives digital, analog and multi¬ 
sync monitors and provides EGA, CGA, MDA 
and Hercules Graphics emulations. 

200,000+ EGA Boards Installed 

A proven leader in the field. Sigma Designs 
has been supplying advanced graphics hard¬ 
ware to major OEM customers. Now you can 
take advantage of this superior technology. 

To find out more about SigmaVGA or other 
advanced Sigma Designs products, see your 
local dealer or call 415-770-0100. 


S I G M A' 

IBM is a registered trademark of International Business Machines. Hercules 
Graphics is a trademark of Hercules Computer Technology, Inc. 
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SIGMAVGA 


VGA Enhanced Display Modes 

• 320 X 200 X 256 Colors (Mode 13) 

Out of a palette of 262,000 colors 

• 640 X 480 X16 Colors 

More resolution than ever before 

• 720 X 400 X16 Colors or Gray Scales 
Easy readmg 9 x 16 matrix in text mode 


Emulation Modes 
EGA, CGA, MDA, Hercules 


Monitors Suj ^ 

• IBM PS/2 Monochrome Display 8503 

• IBM PS/2 Color Display 8512,8513 

• NEC MultiSync (analog and digital modes) 

• Princeton HX12E 

• Compatible analog and digital monitors, both 
monochrome and color 


Sigma Designs Inc. 
46501 Landing Parkway 
Fremont, CA 94538 
Telex 171240 
Fax415-770-0U0 


’ ® 


DESIGNS 


MultiSync is a trademark of NEC Corporation. 

HX12E is a trademark of Princeton Graphic Systems, Inc. 
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TABLE 2: COMM Dei ice Fin ictioi is 


FUNCTION 

DESCRIPTION 

SETTING UP DEVICES 

INICOM 

Initializes RS-232 port. 

TRMCOM 

Terminates an RS-232 channel. 

SETCOM 

Reinitializes RS-232 port. 

STACOM 

Tests and resets die device status. 

DCBPTR 

Returns a pointer to the device control block (DCB). 

SETTING UP QUEUES 

SETQUE 

Sets up queue pointers and initializes queues. 

FlUSH 

Empties both the transmit and receive queues. 

SENDING AND RECEIVING DATA 

RECCOM 

Reads a byte from the receive queue if ready. 

SNDCOM 

Sends a byte to die transmit queue. 

SNDIMM 

Sends a byte immediately. 

SETBRK 

Clamps transmitting data line low. 

CLRBRK 

Releases u*ansmitting data line. 

DETECTING EVENTS 

EYT 

Sets up an event word and an event mask. 

EVTGET 

Retrieves the value of the current event mask. 

EXTENDED FUNCTIONS 

EXTCOM 

Entr>^ point for the extended functions listed below: 

SETXOFF 

Yields same effect as receiving an XOFF character. 

SETXON 

Yields same effect as receiving an XON character. 

SETRTS 

Sets RTS high. 

CLRRTS 

Sets RTS low. 

SETDTR 

Sets DTR high. 

CLRDTR 

Sets DTR low. 


Communications functions include setting up devices and queues, sending and 
receiving data, detecting or ignoring changes in line control signals, and control¬ 
ling the flow of data. All are necessary to communicate with an RS-232 serial port. 


TABLE 3: SOUND Device Functions 


FUNCTION 

DESCRIPTION 

OpenSound 

CloseSound 

SetVoiceQueueSize 

Opens access to the play device. 

Closes access to die play device. 

Allocates space for the specified voice queue. 

SetVoiceNote 

SetVoiceAccent 

SetVoiceEnvelope 

Queues note information in the specified voice queue. 
Queues voice accent information for specified voice queue. 
Queues envelope information for specified voice queue. 

SetSoundNoise 

SetVoiceSound 

StartSound 

Queues noise to noise hardware. 

Queues parameters for the specified voice. 

Starts playing in each voice queue. 

StopSound 

WaitSoundState 

SyncAllVoices 

Stops playing all voice queues. 

Waits until the driver enters the specified state. 

Synchronizes all voices by queueing a sync mark. 

CountVoiceNotes 

GetThresholdEvent 

GetThresholdStatus 

Returns number of notes in a queue. 

Returns pointer to flag word (die direshold event flag). 
Returns the threshold status for each voice. 

SetVoiceThreshold 

DoBeep 

Sets the threshold level for a voice. 

Beeps the speaker. 


The system speaker module, SOUND, provides all functions necessary to generate 
sound. There is a one-to-one correspondence between calls available to applica¬ 
tion programs and functions within the SOUND module. 


processes all data-interchange requests 
between WinApps and OldApps. 

The Disk Format Module: MSDOSD. Two 
functions contained in MSDOSD, 
FORMAT and SYS, are called from the 
MS-DOS executive whenever the user 
makes a formatting request. FORMAT 
performs a logical format of a specified 
disk. It also optionally establishes a vol¬ 
ume ID after formatting. SYS copies the 
OEM dependent system files (that is, 
IBMBIO.COM, IBMDOS.COM, and 
COMMAND.COM) to a destination disk. 

VIRTUAL TECHNOLOGY 

A major factor in the PC’s success is its 
open-ended design: hundreds of com¬ 
panies have entered the marketplace 
with add-on devices. Windows should 
enjoy the same success because it, too, 
is designed for new technology. The 
Windows virtual machine is an elegant 
answer to two problems that have 
plagued software developers: compati¬ 
bility and portability. 

Combined with DOS, Windows 
provides a richer, more uniform envi¬ 
ronment than does DOS alone. Devel¬ 
oping applications to Windows specifi¬ 
cations is more time consuming than 
developing them to DOS specifications, 
but those short-term inconveniences 
give way to numerous long-term bene¬ 
fits in system and device independence 
for both users and developers. 

Because Windows and the Win¬ 
dows virtual machine act as an insulat¬ 
ing layer between applications and 
DOS as well as between applications 
and hardware, applications developed 
to Windows’ specifications should be 
immune to differences and upgrades in 
DOS and in hardware. Thus, Windows 
applications will have the built-in inde¬ 
pendence necessary to take advantage 
of technological advances in systems, 
devices, and operating systems. [mMiniin & 

Microsoft Corporation 
16011 N.E. 36th Way 
RO. Box 97017 
Redmond, WA 98073-9717 
8001426-9400; 2061882-8080 
Windows 1.04: $99 
Windows Software Development 
Kit: $500 

Adaptation Kit: no cost addition to 
the Software Developmei%t Kit (non¬ 
disclosure agreement required) 

CIRCLE 342 ON READER SERVICE CARD 


Guy Quedens is a systems software engmeer 
with Xerox Corporation. His forthcoming 
book, Introduction To Windows Program¬ 
ming, is to be published in Winter, 1987, by> 
Scott, Foresman and Company. 
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Now develop DBMS applications 10 times faster for 
only $199 with MAGIC PC — or your money back! 


Database programmers, why waste your 
time hacking out code? 

Imagine how much faster and more profit¬ 
able you'd be if you could whip up power¬ 
ful database applications without the 
time-consuming coding pains... 
Introducing Magic PC from Aker, your pro¬ 
fessional dream come true. It's not 
another line-by-line syntax treadmill like 
any DBMS or4GL. 

Finally you can program as quickly as you 
design, while you delegate all the mun¬ 
dane and redundant coding tasks to 
Magic PC. 

Program 10 times faster 

Develop 


]..:| 


relational 
database 
applications 
10 times fas¬ 
ter using a 
visual 
design- 
driven inter¬ 
face. Instead of writing mountains of "how 
to" procedural code, you quickly place your 
program design specs in Execution Tables 
and Magic PC's engine executes them auto¬ 
matically. Don't lose any more time editing 
and debugging programs by hand. 

Incredible Zoom power 

Magic PC’s 
pheno¬ 
menal 
Zoom 

power mag¬ 
ically co¬ 
executes 
related 
programs 

through nested Zoom windows smoothly 
with auto data scrolling in all directions. 
While Zooming, query and transfer data 
across windows or even Zoom deeper. 

No more maintenance! 

Change your programs on the fly without 
any manual maintenance responsibility. 
Magic PC automatically updates your 
changes online since all the data describing 
your design (data dictionary, programs and 
menus) make up a single file, self- 
maintaining Integrated Library. 

Magic PC does it all 

Design your entire database application 
with only one comprehensive develop¬ 
ment system. Generate both online 
programs (screens, windows, 
menus), as well as batch pro¬ 
grams (reports, updates. 


PARADOX 


import/export, etc.) with full color and gra¬ 
phics. You no longer fall between the cracks 
dealing with separate and inconsistent 
programming utilities. 

Free LAN features 

Develop multi-user applications for 
local area networks with Magic PC’s 
automatic support for file and 
record locking security. 

Quick prototyping 

Prototype a complete working application 
in just hours and get immediate customer 
feedback to finalize the design. It’s a true 
time-saver. 

Stand-alone runtime 

Distribute your applications and protect 
your design with a low cost runtime engine. 
It has the friendliest end-user visual inter¬ 
face you’ve ever seen with built-in, menu- 
driven and syntax-free data retrieval power. 

Jeff Duntemann, PC Tech Journal: 

"Magic PC is probably the best integrated 
database application generator that we 
have seen ... very smooth system, and 
smoothness comes at a premium these 
days" Also recommended by PC Magazine, 
PC World, PC Week, Computer Language, 
Data Based Advisor and many more around 
the world. 

Try it for $19^5 

If you develop database applications for a 
living, you can’t afford not to try Magic PC for 
yourself right now. For $ 19.95 you’ll get the 
Magic PC Tutorial software and documenta¬ 
tion for hands-on evaluation, complete with 
a step-by-step guide to develop an Order 
Entry sample application in just a few 
haurs. 

Magic PC 5695r $199 

No kidding! For a limited time only, save 
almost $500 off the $695 list price, and get 
the complete unprotected Magic PC soft¬ 
ware for only $ 199 at our special introduc¬ 
tory non-resale price. 


Money back guarantee 


Even at $ 199 you can’t go wrong with our no- 
risk guarantee: keep it only if it makes 

magic for you, or we’ll buy it back 
within 30 days less $19.95 


restocking fee. 


System Requirements; 
IBM PC. XT AT PS/2 
and 100% compatible. 
PC-DOS 2.0 or later. 
3I2K. hard disk. All 
trademarks 
acknowledged. 


MAGIC PC 
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Unlike most data managers, SoftCraft’s 
Btrieve lets programmers work in their 
favorite language. Xtrieve adds query and 
report capMlities to the package. 


BURKS A. SMITH 


U ^ Then it was first introduced in 
%J^1982, Btrieve’s claim to fame 
▼ T was its ability to work with a 
familiar programming language— 

' BASIC, C, COBOL, or Pascal. This freed 
the software developer from the bur¬ 
den of learning a whole new language 
designed specifically for a database. 
Since then, SoftCraft has widened the 
arena for its product by teaming 
Btrieve with a companion product 
called Xtrieve that adds query and re¬ 
port capabilities to the package. 

A third product, XQL, not released 
in time for this review, will expand the 
capabilities of the package further by 
providing relational data access and 
query features to programs using 
Btrieve. It will also let developers in¬ 
corporate structured query language 
(SQL) statements into applications and 
query the database interactively in SQL. 

Like most SoftCraft products, 
Btrieve and Xtrieve are marketed pri¬ 
marily to software developers, either 
directly or through mail-order houses. 
They are not copy protected and have 
no licensing fee when distributed as 
part of an application. Both are avail¬ 
able in either DOS or XENIX versions. 

Btrieve is a memory-resident pro¬ 
gram that manages keyed file access 
from programs that are written in any 
of several popular languages. It is ac¬ 
cessed through compatible interface 
routines that are designed specifically 
for these languages. A complete 
record-management system, Btrieve 
provides multikey access to records; 
relational access among files; support 
for duplicate, modifiable, segmented, 
and null keys; security and integrity 
controls; multiuser access; and utilities 
for creating and maintaining files. 


It comes on a single diskette that 
contains the Btrieve program itself; a 
BUTIL utility program providing gen¬ 
eral-purpose file creation and mainte¬ 
nance routines; a library of linkable 
object-code interfaces for different lan¬ 
guages; and interface source code for 
several popular C and Pascal compilers. 
Btrieve also provides utilities to extend 
a file across two logical disk drives, to 
recover a damaged Btrieve file, to re¬ 
port characteristics of a file, and to stop 
Btrieve and return memory back to the 
operating system. 

Btrieve requires either MS-DOS, 
PC-DOS (2.0 or later), or XENIX, and at 
least 128KB of memory. The record 
manager alone uses 32KB; because of 
this relatively small overhead, Btrieve 
easily can be included on a diskette 
with the developer’s application. 

Xtrieve is a menu-driven query 
and report-generation program that 
requires Btrieve for file access. Accord¬ 
ing to SoftCraft, the primary market for 
Xtrieve is as a supplemental module 
for generating ad hoc queries and 
comprehensive reports in applications 
written by developers using Btrieve. 

End users who maintain relatively 
simple databases and who would rather 
not learn a separate database language 
may be attracted to Xtrieve. Although it 
does not have all the features users 
have come to expect in database man¬ 
agement systems, its menu-driven de¬ 
sign and adequate on-line help serve to 
soften the learning curve. 

SoftCraft delivers Xtrieve on two 
diskettes, plus a third if the Report 
Option is purchased. The program dis¬ 
kette includes files for the program, 
help, messages, configuration, and 
menus. A utility diskette contains pro¬ 


grams for managing menus and com¬ 
mand files, plus sample databases and 
tutorials. The Report Option diskette 
contains the report module, plus addi¬ 
tional examples and tutorials. 

Xtrieve requires MS-DOS or PC- 
DOS (2.0 or later), at least 256KB of 
memory, and Btrieve. It occupies all 
but about 3KB of a 360KB diskette, not 
including Btrieve; although it can run 
on a diskette-based system, it probably 
is better suited to a hard disk. 

The user installs both Btrieve and 
Xtrieve simply by copying the pro¬ 
grams and configuration files from the 
distribution diskettes to the application 
disk or diskette. No installation pro¬ 
gram is included. 

MANAGmG Dm WITH 

Btrieve provides the underlying struc¬ 
tures for a relational database that links 
information in one file to information 
in another by a relation, or information 
common to both files. This avoids the 
need to duplicate data already present 
in another file. 

With most database managers, the 
relationship between files is automatic 
once it has been established—the re¬ 
lated files are kept synchronized by 
built-in procedures. With Btrieve, how¬ 
ever, the application program is re¬ 
quired to provide the necessary house¬ 
keeping functions. This involves using a 
field from a primary file as a key to 
access a secondary file—with all of the 
associated error handling that this op¬ 
eration encompasses. SoftCraft claims 
that this shortcoming will be corrected 
in its new XQL product. 

File structure. A Btrieve file is stored in 
a special format that contains both the 
data and the permanent indexes. These 
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TABLE 1: Data Types Supported by Xtrieve 


NAME 

SIZE (bytes) 

DESCRIPTION 

String 

Integer 

1-256 

1, 2, or 4 

Any printable ASCII data. Fixed-length field. 

One-byte integers are unsigned bytes with 
values from 0 to 255. Two- and four-byte sizes 
are signed integers of the bit size specified. 

Float 

Date 

4 or 8 

4 

IEEE standard representation of signed real numbers. 
Displayed in the form mm/dd/yy. Internally 
stored as a 1-byte day, 1-byte month, and 

16-bit year in the range 1900-2099. 

Time 

4 

Displayed as hh:mm:vSS. Stored as hundredths 
of seconds, seconds, minutes, and hours; each 
one is 8 bits long. 

Decimal 

Any 

Packed decimal with a fixed, implied decimal 
point. Compatible with the COMP-3 data type 
in ansi-74 COBOL. 

Money 

1-10 

Displayed with a floating dollar sign. Internal 
format is tlie decimal tyj^e with two digits to 
the right of the decimal. 

Logical 

Numeric 

1 or 2 

1-15 

0 represents false, nonzero represents true. 

A right-justified ASCII representation of a signed 
number with an optional fixed decimal point. 

The sign is coded on the last digit. 

Bfloat 

Lstring 

4 or 8 

2-256 

A real number compatible with Microsoft BASIC 
single and double precision. 

A Pascal-compatible string where the first b>l;e 
contains the binary string length. 

Zstring 

2-256 

A C-compatible string where the string is 
terminated by a binary zero. 


Xtrieve supports string, logical, and numeric data types including several special 
forms such as date, time, and money. Btrieve is unconcerned with data types. 


indexes must be defined at the time 
that the file is created. 

Files are organized in pages of 
user-defined lengths. A header page 
contains the page size, record length, 
current number of records in the file, 
and tables describing each index. 
Btrieve reads this header page when 
the file is opened to obtain the file’s 
characteristics for use in processing the 
file. Data pages store blocks of records, 
with as many records as possible filling 
a page. Index pages store lists of each 
record’s key fields along with the data 
and index pointers needed to maintain 
the indexing scheme. As a file grows, 
more pages are allocated automatically. 

Btrieve supports both fixed- and 
variable-length records. Record-length 
limits are closely related to page sizes, 
which are Btrieve’s unit of disk access. 
Page sizes can range from 512 to 4,096 
bytes, in 512-byte increments; each 
page consists of one or more records 
and several bytes of overhead. 

Because records cannot be split 
between pages, the programmer must 
choose a combination of page size and 
record length that results in efficient 
storage. Although as few as 6 bytes are 
required for overhead, two 512-byte 
records cannot fit on a 1,024-byte page; 


records of this length would waste 
nearly 50 percent of the page space. By 
using a slightly shorter record length 
or a larger page size, storage efficiency 
improves dramatically. 

The maximum page size is 4,096 
bytes; thus, the maximum record size is 
4,096 bytes minus the page overhead, 
which varies according to how keys are 
defined. For microcomputer applica¬ 
tions, Btrieve places no effective limit 
on the number of records that can be 
stored in a file. Files can hold up to 
4 billion bytes and are restricted only 
by the limits of the physical media and 
the operating system. Btrieve can even 
extend a file across two disk drives. 

Because Btrieve has no program¬ 
ming language of its own, it imposes 
no restrictions on the number and 
types of fields included within a rec¬ 
ord. This allows the developer to store 
data efficiently in the native format of 
whatever language is being used. With 
Xtrieve, however, data types are re¬ 
stricted to the types that are supported 
by Xtrieve (see table 1), and fields 
used as indexes should be formatted 
for correct sorting. 

Indexes and keys. Btrieve allows the 
user’s program to store and retrieve 
data reliably in indexed files. Access 


to these files can be random by key, 
sequential by key (forward or back¬ 
ward), or direct by record number. 

As its name implies, Btrieve uses 
the binary-tree indexing scheme. It in¬ 
dexes files automatically and invisibly, 
based on key values in the records 
being added, deleted, or updated. 
Btrieve maintains a separate index for 
each key field defined and stores rec¬ 
ords in ascending order of key-field 
values. It permits more than one index 
per file so that data in the file can be 
accessed in different ways, as required 
by the application. 

The user can define up to 24 key 
fields for one Btrieve file. A key field 
can be an individual key or a segment 
of a key containing several fields. A sin¬ 
gle key can be defined with up to 24 
fields, 24 separate keys, or any combi¬ 
nation in between. The maximum 
length of an individual key field cannot 
exceed 255 bytes, which is limited to 
die file’s record length. 

A key field can be collated as ei¬ 
ther a string or a binary integer. Strings 
are compared byte-by-byte from left to 
right, while binary integers are com¬ 
pared as unsigned quantities word-by- 
word from right to left in the format 
used by Intel microprocessors. 

Switches specify either an ascend¬ 
ing or a descending sort and determine 
whether a key is segmented, null, mod¬ 
ifiable, or a duplicate. A segmented key 
can have more than one field value 
with up to eight segments. For exam¬ 
ple, a segmented key might consist of a 
person’s last name and first name, so 
that reports could be sorted on the 
basis of either name. 

Null keys contain user-defined null 
values, usually an ASCII blank or binary 
0, and are used to improve perfor¬ 
mance during a search for nonblank 
values and prevent the use of nones¬ 
sential information. For example, for a 
null key defined as a field of blanks, 
no indexes would be generated for an 
empty “ship to” field in an invoice. 

File definition. The easiest way to 
create a Btrieve file is to use it in con¬ 
junction with Xtrieve, which allows the 
user to design file formats on the 
screen, as would be expected in most 
data managers. When Btrieve is used 
alone, however, its BUTIL utility pro¬ 
gram creates and maintains the files. 
The programmer first prepares a de- 
scriptio72 file using a text editor. This 
file includes lists of key words (lower¬ 
case only), each followed by an equals 
sign and parameters describing the 
file’s characteristics. By current software 
standards, this is a Stone Age approach; 
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OVERVIEW OF BTRIEVE AND XTRIEVE 


BTRIEVE, version 4.03 
XTRIEVE, version 3.0 
SoftCraft, Inc. 

PO. 80x9802 #917 
Austin, TX 78766 
5121346-8380 

CIRCLE 340 ON READER SERVICE CARD 

Product description. Btrieve is an 
indexed file-management system with 
interfaces to popular languages, in¬ 
cluding BASIC, C, COBOL, and Pascal. 
Its companion product, Xtrieve, is a 
menu-driven relational qiiery^ and re¬ 
port-writing package. 

IBM PC environment. Both Btrieve 
and Xtrieve run under MS-DOS or 
PC-DOS version 2.0 or later. Btrieve 
requires a minimum memory of 
128KB; Xtrieve requires 256KB. Color 
video is supported, but graphics are 
not required. A hard disk is recom¬ 
mended for larger applications. 

Other environments. XENIX. 

Network support. Optional multiuser 
version supports most popular local 
area networks under DOS 3.1. 

Copy protection. None. 
Documentation. Separate, well-orga¬ 
nized manuals for both Btrieve and 
Xtrieve are provided in slip-case bind¬ 
ers. Xtrieve also includes an effective 
tutorial that is implemented in 
Xtrieve s command file structure. 

User interface. Xtrieve is fully menu- 
driven with overlapping pop-up 
menus. Menu selections are made by 
highlighting with the cursor-move¬ 
ment keys or by entering the first let¬ 
ter of the description. If a menu con¬ 
tains more entries than can fit in the 
window displayed, the selections 
scroll. Facilities are provided to create 
custom menus and descriptive help- 
text screens. When used with a 
color-video interface, color enhances 
the readability of the screens. The ac¬ 
tual colors used can be modified 
through the configuration feature. 

Help facilities. Each menu selection 
in Xtrieve is individually described by 
one line of text located on line 25 of 
the screen. This description automati¬ 
cally changes as each selection is 
highlighted. A comprehensive expla¬ 
nation of the current menu’s func¬ 
tions is available simply by pressing a 
function key. Help text is accessible 
to the developer and can be custom¬ 
ized through utility programs that 
allow editing the system’s help file. 



File capacities. Both Btrieve and 
Xtrieve support any number of files 
to be included in a database, subject 
to operating system constraints. Each 
file can contain an unlimited number 
of records, and a utility is provided to 
extend a file across disk drives. Maxi¬ 
mum record length is 4,096 bytes. Up 
to 256 fields may be specified per 
record. A maximum of 24 indexes are 
stored with the data. If a key has 
more than one field, each field counts 
as an index. A file must contain at 
least one index. 

Fields and capacities. Twelve data 
types are provided, including types 
compatible with BASIC, C, COBOL, 
and Pascal. Maximum field length for 
strings is 256 characters. 

Data entry. Only simple add and edit 
facilities are provided in Xtrieve. All 
built-in data entry and editing are ac¬ 
complished spreadsheet style. With 
Btrieve, the developer’s choice of lan¬ 
guage must be used to create custom 
data-entry screens and to perform val¬ 
idation and table look-up. 

Application development facilities. 
Because Btrieve has no built-in lan¬ 
guage, developers must use another 
language for application development. 
Xtrieve has a record and playback 
command facility to store and recall 
the keystrokes necessary to set up 
files, views, and reports. 

Security. Access to Btrieve and 
Xtrieve files can be restricted by an 
eight-character owner identification, 
with optional encryption of data. 
Access to system facilities. Xtrieve’s 
RUN command allows access to all 
DOS facilities and external programs. 
Query and sorting. In Xtrieve, data 
files are created with permanently 
defined indexes, automatically up¬ 


dated. Views can be defined to con¬ 
tain fields from several files or user- 
defined fields derived from one or 
more fields in the database by means 
of a formula. A view can be restricted 
to records meeting specified criteria. 
Files can be indexed temporarily on 
fields other than those defined in the 
permanent index. 

Reporting. The extra-cost Report Op¬ 
tion provides facilities for generating 
a wide variety of reports, including 
multiple report forms per page—such 
as labels. Pages can include headers 
and footers. Multiple levels of con¬ 
trol-breaks can be defined, and the 
system computes the count, sum, av¬ 
erage, maximum, and minimum value 
of a field. User-defined fields are 
specified as part of a view, which may 
reference several physical files. 
Utilities. Btrieve has utilities for defin¬ 
ing files, uploading and downloading 
data, and recovering data from dam¬ 
aged files. Xtrieve’s utilities are for 
editing command files and help text. 
Data compatibility. In Xtrieve, data 
can be imported in three formats: 

DIF, the data interchange format used 
for many spreadsheets; SDF, the pro¬ 
gram’s term for a comma-delimited 
format; and unformatted, fixed-length 
fields and records that can contain 
binaiy information, but must be ter¬ 
minated by a carriage return. 
Distribution. SoftCraft markets its 
products directly to software develop¬ 
ers or through mail-order distribu¬ 
tors. Xtrieve is sold primarily to cli¬ 
ents of developers using Btrieve. 

Price. Btrieve: $245, single user; $595, 
multiuser. Xtrieve: $245, single user; 
$595, multiuser. Btrieve is required 
for Xtrieve. Xtrieve Report Option: 
$145, single user; $345, multiuser. 
Support. All registered users who re¬ 
turn the program’s registration card 
receive 30 days of free telephone 
support from SoftCraft. A customer 
number is required in order to re¬ 
ceive support. After the 30-day period, 
direct-connect support costs $150 per 
year. For $50 per year, a separate 
plan, the Btrieve LJpdate Service, enti¬ 
tles subscribers to an update diskette 
whenever new versions are released. 
Finally, the company maintains a free 
electronic bulletin board service on 
evenings and weekends to distribute 
information to its users. 

—Burks A. Smith 
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but Btrieve’s intended users— 
programmers—should be familiar with 
the procedure. 

For the file as a whole, the de¬ 
scription key words are 

record = <record length> 

variable = <variable length records (y/n)> 

key = <number of keys> 

page = <page length> 

For each key segment (up to 24) the 
key words required are 

position = <field ofifeet into record> 
length = <field length> 
duplicates = <duplicate keys allowed 
(y/n)> 

modifiable = <keys may be modified 
(y/n)> 

type = <binary/strmg> 
alternate = <use alternate collating 
sequence (y/n)> 
null = <a null key (y/n)> 
value = <if a null, the hex value of the 
character> 

segment = <another segment follows 
(y/n)> 

name = <if alternate, the name of a file 
with the table> 

The alternate-sequence file allows 
Btrieve to sort text information in other 
than the straight-ASCII collating se¬ 
quence. This file consists primarily of a 
256-byte table containing translation 
values for the ASCII codes in the key 
itself. One alternate-sequence file, 
UPPERALT, provided on the Btrieve dis¬ 
kette, specifies that both upper- and 
lowercase letters have the same sort 
value, which is a necessary feature 
when alphabetizing. Another use for an 
alternate-sequence file, for example, 
might be a foreign-language collating 
sequence that places the foreign char¬ 
acters of the PC’s character set in cor¬ 
rect order with the rest of the alphabet. 

Once the description file has been 
built, BUTIL is invoked from DOS with 

BUTIL -CREATE <file name> 

<description file> 

where <file name> is the name of 
the Btrieve file to be created and 
<description file> is the name of the 
description file. This creates an empty 
file, ready to receive data. 

Data records are added to the 
newly created file through the applica¬ 
tion program or BUTIL’s -LOAD option, 
which loads a file from an external 
sequential file using the command 

BUTIL -LOAD <input file> 

<Btrieve file> 

Unfortunately, the load utility cannot 
handle standard data formats; instead. 


the input file must be in a special for¬ 
mat consisting of an ASCII record 
length, a space, the actual fixed-length 
data record, the optional variable- 
length portion of the record, and a ter¬ 
mination of a carriage return/line-feed 
sequence. With XENIX systems, the ter¬ 
mination character can be a single line 
feed, which is a UNIX standard. The 
last byte in the file must be a lAH 
end-of-file character. 

The inverse of the -LOAD com¬ 
mand is -SAVE, which creates a prop¬ 
erly formatted, sequential file from data 
stored in a Btrieve file. This sequen¬ 
tial-file format strongly favors text files 
that do not contain any binary informa- 

when Xtmve is not 
required, it is extremely val¬ 
uable during development 
for its file creation and 
data-tran^er utilities. 


tion; and the Btrieve manual warns 
against attempting to process files that 
include binary information with pro¬ 
grams that expect text, such as text edi¬ 
tors and word processors. These pro¬ 
grams may incorrectly interpret an 
end-of-file mark embedded in a data 
field as the actual end of the file and 
dump the rest of the data. 

Xtrieve provides a much easier 
way to load and save data with its 
translate facility, which supports com¬ 
mon data formats without any special 
formatting. Even when Xtrieve is not 
required for the application being 
created, it is extremely valuable during 
development for its file-creation and 
data-transfer utilities alone. 

Btrieve does not have a mecha¬ 
nism for changing record lengths or 
field layouts. In order to add or delete 
fields or to change their length, the 
developer has to write an appropriate 
conversion program. 

Because Btrieve keys are stored in 
the same file with the data, they are 
more difficult to change than in data 
management products that store in¬ 
dexes in separate files. If the file must 
be indexed by key fields that were not 
defined at the time the file was created, 
the developer can either generate an 
external index or reorganize the pri¬ 
mary Btrieve file with different keys. 
BUTIL provides both these functions. 


To reorganize a file, BUTIL’s COPY 
command copies data from an existing 
Btrieve file to a new file having differ¬ 
ent key definitions; these, like the orig¬ 
inals, become permanent indexes. 

A temporary index may be prefera¬ 
ble for producing an infrequent report 
or performing some special processing. 
To construct a temporary index, the 
INDEX command creates a Btrieve- 
format data file containing the primary 
file’s temporary index field(s) and the 
binary-record address of the target rec¬ 
ord in the primary file. To access rec¬ 
ords using the new key, the program¬ 
mer reads the temporary index file of 
the desired key to obtain the record 
address. A direct read of the primary 
file then yields the data. 

An external index file is created 
with the command 

BUTIL -INDEX <Btrieve file> 

<index fileXdescription file> 

The description file of the tempo¬ 
rary index file contains key descrip¬ 
tions in the same format that the de¬ 
scription file required for creating a 
new file; the index utility, however, cal¬ 
culates the header-page information. 
Because the temporary index file is not 
linked in any way to the primary file, it 
becomes obsolete as soon as any 
changes are made to the primary file. 
To ensure maximum database integrity, 
temporary indexes should be limited to 
read-only accesses. 

Security and integrity. Btrieve files have 
an eight-character owner name stored 
in the file’s header page. If a program¬ 
mer does not use this name when 
opening the file, Btrieve refuses access. 

To secure a file, the application 
executes the Btrieve SET OWNER com¬ 
mand, giving the eight-character owner 
name as a parameter. The command 
includes options to allow read-only ac¬ 
cess and to encrypt the data for extra 
security. Without data encryption, 
Btrieve denies file access only to an 
application using Btrieve; but the data 
could still be read using non-Btrieve 
methods, such as a debugger. If data 
encryption is specified, all existing rec¬ 
ords in the file are encrypted using the 
owner name as a key and cannot be 
deciphered using ordinary techniques. 

Btrieve has several data integrity 
enhancements. It writes buffers to disk 
frequently, and it briefly closes files 
after a file’s size has increased by a 
new page in order to assure that no 
data are lost in a power failure. 

Integrity is further enhanced by a 
pre-imaging technique; whenever a file 
is updated, the original image of the 
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we re nnaing inai some veiy 

Turtle Souped 


Nantucket. 


Real programmers don’t use dBASE. Or do they? 

We re finding that some very swift programmers are using it to 

write some very fast applications, 
and are completing their 
projects much more quickly 
But they cheat. 

They use our Clipper™ 
compiler to combine dBASE™ 
with C and assembler. 

With dBASE used like 
pseudo-code, they can then quickly create 
prototypes that actually run. 

Then, with dBASE doing the high-level database functions, 
they use our Clipper compiler to link in C or assembly language 
modules from their own bag of tricks. 

And they’re finding that they’re linking in less than they 
expected because Clipper compiled code runs so fast and 
because of Clipper’s built-in enhancements. 

Clipper includes easy networking that provides file and 
record locking the way it should be done. 

Fast screens that can be treated as memory variables and 
eliminate the need for direct screen writes and all that tortuous 
heap management code. 

Box commands that make 
windowing a breeze. And more. 

So if you’d like to use your time 
more productively check us out: 

Nantucket Corporation, 

12555 W Jefferson Boulevard, 

Los Angeles, CA 90066. 

Or if you’re on deadline, call 
(213) 390-7923 today 

Clipper could get you out of 
the soup. 



© Nantucket Corporation 1987 Clipper is a trademark of Nantucket Corporation: dBASE isn’t. In Europe: Nantucket Corporation (Europe) 2 Bluecoats Avenue. Fore Street. Hertford. Herts SG14 1PB Telephone 0992 554621. 
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TABLE 2: Blriei v ConiDiai icl Sum man ’ 


COMMAND 

DESCRIPTION 

Open 

Opens file 

Close 

Closes file 

Insert 

Inserts new record into file 

Update 

Modifies current record 

Delete 

Deletes current record from file 

Get equal 

Retrieves record of specified key 

Get next 

Gets record following current one 

Get previous 

Gets record preceding current one 

Get greater 

Gets record with key value greater 
than the specified key 

Get greater or equal 

Gets record with key value greater 
or equal to the specified key 

Get less than 

Gets record with key value less than 
the specified key 

Get less than or equal 

Gets record with key value less than 
or equal to the specified key 

Get lowest 

Gets record with lowest key value 

Get highest 

Gets record witli highest key value 

Create 

Creates Btrieve file with specified charaaeristics 

Stat 

Returns a file’s characteristics, number 
of records and keys in file 

Extend 

Extends a file across two drives 

Set directory 

Changes current directory 

Get directory 

Returns current directory 

Begin transaction 

Begins a set of logically related operations 

End transaction 

Ends a set of logically related operations 

Abort transaction 

Removes operations performed during 
an incomplete transaction 

Get position 

Gets position of the current record 

Get direct 

Gets the record at a specified position 

Step direct 

Gets record in the physical location 
following the current record 

Stop 

Terminates the record manager 

Version 

Retrieves current Btrieve version 

Unlock 

Unlocks a locked record 

Reset 

Releases all resources held by a station 

Set owner 

Assigns an owner name to a file 

Clear owner 

Removes an owner name from a file 


Btrieve provides 31 operations that can be called as subroutines from the lan¬ 
guages supported. With compiled languages, these subroutines are linked with the 
application. With interpreted BASIC, the interface is memory resident like Btrieve. 


page from the file is written to a tem¬ 
porary .PRE file on disk before the 
updated page is written to the data file. 
If the system should fail during the 
update operation and damage the data, 
then Btrieve automatically replaces the 
damaged page of data with its original 
image when the system restarts. If a file 
is too badly damaged to recover auto¬ 
matically, then BUTIL s RECOVER com¬ 
mand extracts the data and places them 
in a sequential file. 

Btrieve also provides transaction¬ 
processing capabilities to enhance in¬ 
tegrity. Btrieve operations can be 
bracketed with transaction BEGIN and 
END commands within the program 
code. Btrieve then backs out of any 
transaction should the system fail be¬ 
fore the end of the transaction. 

These data-integrity features extract 
a price in reduced speed, especially 
when adding or updating records. For 
noncritical applications that need addi¬ 
tional performance, the frequent buffer 
flushes, file closings, and pre-imaging 
can be turned off. 

Multiuser support. Btrieve supports 
multiuser applications through various 
concurrency methods, including trans¬ 
action control, passive concurrency, 
and record locking. With transaction 
control, the application issues a BEGIN 
TRANSACTION command before actu¬ 
ally accessing the data. During the 
transaction, the entire file is locked for 
updating by that station. Other stations 
can still read the file if the reads are 
not embedded in a transaction. The 
file remains locked until an END 
TRANSACTION command is issued. 

A transaction can include any num¬ 
ber of Btrieve operations and up to 12 
different files. Btrieve performs wait 
locks by default, making a station wait 
until the file is free before completing 
the requested operation. However, the 
manual warns that wait locks have the 
inherent danger of creating a deadlock 
in which two stations can lock each 
other out of different files if the sta¬ 
tions are accessed out of order. This 
would require a restart. To avoid dead¬ 
lock, the programmer either can spec¬ 
ify whether Btrieve should wait until 
the file is free or can return a busy 
code in case of a conflict. 

Applications performing independ¬ 
ent single reads and updates should 
rely on the passive metliod of concur¬ 
rency, in which no lock is performed; 
however, if a station tries to update a 
record that has been modified by an¬ 
other station since the last time the 
first station read it, Btrieve returns a 
conflict error code. To resolve such 


conflicts, the application must detect 
the error and reread the record before 
permitting an update. 

The passive method of concur¬ 
rency can be combined with transac¬ 
tion control. Because stations using the 
passive method do not obtain a file 
lock, they can read records from a file 
that has been locked by transaction 
processing from another station. How¬ 
ever, if they try to update a record, 
Btrieve forces them to wait until the 
other station s transaction has been 
completed. This allows one station to 
perform a transaction-oriented posting 
operation, for example, while still al¬ 
lowing other stations to make queries. 


Btrieve applications also have the 
ability to lock records one at a time. 
While a record is locked, other stations 
can read it, but they cannot update it. A 
record lock releases automatically 
whenever the locking station updates 
or deletes the record, locks a different 
record, or closes the file. 

NO-FRnXS PROGRAMMING 

Communicating with Btrieve is not 
complicated for an experienced pro¬ 
grammer. With compiled languages, the 
interface consists of a function or sub¬ 
routine that is linked with the applica¬ 
tion. (See table 2 for a list of Btrieve 
operations.) With interpreted BASIC, 
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PHYSICAL DATA PROTECTION- 

You get automatic recovery from media 
as well as from physical data destruction, 

DATA SECURITY—Protect your data 
using passwords, encryption, and read/ 
write access down to the field level. 

PORTABILITY-MDBS III runs on a 
range of mini and micro computers 
including LANs, and supports a variety 
of host language interfaces. 

SUPPORT— mdbs is there when you 
need us, with in-depth seminars, tele¬ 
phone support, individual consulting 
and contract programming to help you 
develop and install your applications. 

Call us today at 1-800-344-5832 for more 
information; in Canada or Indiana, dial 
317-463-2581. Or write mdbs, P.O. Box 248, 
Lafayette, IN 47902. TELEX 209147 
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TABLE 3: Geiieml Form for a Btrieve Commaii 


FKOM BASIC: 

CALL BTRV (OP%, STAT%, FCB%, BUFLEN%, KBUF$, KNBR% ) 

OP% The Btrieve operation code. An integer from 0 to 30 specifying 

which operation is to be performed. 

STAT% A status variable that the program should check after the call 

to determine whether the operation was successful. 

FCB% The address of BASIC’s file control block, which Btrieve uses 

to maintain its file positioning information. Obtained with the 
VARPTR (#FILENO) function. 

BUFLEN% The length of the data buffer where Btrieve is to find or place 

data. Usually the file’s record length. Btrieve uses the data buffer 
allocated with BASIC’s OPEN NUL statement for data transfers. 

KBUF$% A string confining key to be passed to Btrieve. The developer must 
format the string to match the way Btrieve has stored it, includ¬ 
ing concatenating segmented keys, converting to uppercase, etc. 

KNBR% An integer containing the key number from 0 to 23. This 

specifies which of the possible 24 keys Btrieve is to use. 

FROM C: 

int BTRV (op, pos blk, data buf, buf len, key buf, key num) 


int op; 

char pos_blk [ ]; 

/* 

/* 

operation code 
position block 

*/ 

char data_buf [ ]; 

/* 

data buffer 

*/ 

int *buf__len; 

1* 

buffer length 

*/ 

char key__buf [ ]; 

1* 

key buffer 


int key___num; 

/* 

key number 

*/ 


Btrieve can be called from most popular programming languages including BASIC, 
C, COBOL, and Pascal. Tlie general form for a subroutine call to Btrieve is similar 
in BASIC and C. Each operation has a specification code that is passed in first, fol¬ 
lowed by a list of the parameters that are needed to complete the operation. 


the interface is memory resident like 
Btrieve itself. To access a record, the 
developer’s program passes the appro¬ 
priate command code, the address of a 
buffer where Btrieve is to store or 
fetch the data, the desired key, and sev¬ 
eral control parameters. When the op¬ 
eration is complete, Btrieve returns a 
code indicating either the success of 
the operation or an error. 

The general form of a Btrieve 
command varies slightly depending on 
the language being used. Table 3 pro¬ 
vides examples in BASIC and C. The 
C function is exactly the same as the 
BASIC function, except the function 
returns the integer-status code, and 
Btrieve must have a 128-byte array for 
housekeeping in lieu of BASIC’s file- 
control block. Calling sequences in 
Pascal and COBOL are similar. Access 
using assembly language is possible. 

A program developed to list the 
PC Tech Journal test file of authors was 
written in PC BASIC. Because the 
BASIC interpreter was used, the inter¬ 
face routine is a memory-resident pro¬ 
gram that, when initially executed, 
writes its segment address to a disk file 
so that the application knows where to 
find it. The BASIC program reads the 


interface routine’s segment address 
from the file and uses it in a DEF SEG 
command, which sets BASIC’s seg¬ 
ment-address pointer before calling 
Btrieve as a machine-language function. 
This is an effective way to access an 
external program using BASIC, but the 
user must take care to ensure tliat the 
file containing the interface segment is 
always from the current resident-inter¬ 
face routine, rather tlian from an old 
session. If the program finds the file— 
and the interface routine has not been 
loaded—the call sends the processor 
to never-never land. 

These dangers are not present 
with most compiled languages, where 
the interface routine is linked with tlie 
application. By using the linkable ob¬ 
ject modules that are included with the 
system, Btrieve can be operated with 
compiled languages. 

Except for direct support for rela¬ 
tional databases, a shortcoming the 
new XQL reportedly will correct, ver^^ 
little is missing from Btrieve in the way 
of basic file-management functions, but 
the fancy frills are left to the program¬ 
mer. Btrieve is a complete way to 
maintain and access indexed files from 
the programmer’s favorite language. 


Because of this lower-level access, 
programs tend to be longer than if a 
database management system with a 
built-in language were used. However, 
programs can be customized for any 
purpose. The only limitations depend 
on the time and talent of the developer 
and tlie requirements of the client. In 
fact, Btrieve is die file-management sys¬ 
tem that is incorporated into a variety 
of commercially available data manag¬ 
ers and application packages, such as 
MAGIC PC (reviewed in “A Data Manager 
that Eliminates Programming,” Victor 
Wright, this issue, p. 124). 

THEXTRIEVE SHELL 

Because Xtrieve is primarily a back end 
for Btrieve, it has all the features of 
Btrieve, plus it supports relational data¬ 
bases and duplicates many of Btrieve’s 
utility functions in a way that is much 
more user friendly. 

Xtrieve is entirely menu driven; it 
has no commands and no expert 
mode. The user interface is the familiar 
pop-up window menu where the user 
highlights the desired selection and 
presses Enter. The user selects func¬ 
tions by the eight standard cursor- 
control keys, which perform as ex¬ 
pected. As a shortcut, pressing a single 
letter highlights die next sequential 
menu entry that begins with diat letter. 

In many cases, a selection from 
one menu leads to another menu— 
sometimes three or four levels’ worth 
of menus. Navigating these levels can 
be cumbersome and prone to error. 
However, Xtrieve has a logical menu 
placement, with each successive menu’s 
window one line down and one row to 
the right of the previous menu (see 
photo 1) to help the user keep track of 
where he is. The Esc key terminates 
the current menu or operation and re¬ 
turns to the next higher-level menu. 

Xtrieve’s main menu contains eight 
selections: VIEW, REPORT, QUIT, HELP, 
COMMANDS, CONFIGURE, RUN, and 
DICTIONARY. The DICTIONARY selec¬ 
tion displays a second menu containing 
options to display a file definition, de¬ 
fine a new file, modify a file, define 
default values, remove a file from the 
dictionary, and create a new dictionary. 
To create a new file, the programmer 
chooses DEFINE from the dictionary 
menu and a new file is defined interac¬ 
tively. The programmer gives die file a 
descriptive name that will appear on 
menus, and a location name, which is 
its DOS file name on disk, conforming 
to DOS naming conventions. Each field 
is named and assigned a data type and 
a length. 
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PHOTO 1 : Menu Sirncfnre ofXiriere 


UIEW: Authors file SORT: Last nameiFirst name 


restrict: State = 



-, rCOHSTANT- 


rtllEW-, CA 

[ RESTRICT-, I- 

rOPERAND—1-, 

rCONDITION-, 

rOPERAND—2- 

-CONSTANT- 

State 


greater or equal to 
less or equal to 
begins with 
contains 

does not contain 


Enter the «^alue field is to be compared to ilBfUWn 

In the sample application, several menu selections are re¬ 
quired in Xtrieve to define a restrict clause to select a view 
that contains only those authors who live in California. 

« 

BecaUvSe Xtrieve has no language 
of its own, field names are used only 
as menu selections and therefore do 
not have to conform to the require¬ 
ments of a specific interpreter or com¬ 
piler. Phrases such as “City, State, and 
Zip” are perfectly acceptable as field 
names. However, all field names must 
be unique to the data dictionar}^ even 
if they appear in different files. Like all 
Btrieve files, one or more of the fields 
in a record must be specified as a per¬ 
manent key field at the time the file is 
created. Xtrieve’s file capacities are the 
same as for Btrieve, with no specific 
restriction on the number of files that 
may be defined or the number of 
fields allowable per record. 

The developer must specify all the 
keys to be used by the application in 
any procedure that performs file up¬ 
dates. If some keys are left out, a tem¬ 
porary index file can be created later, 
but this slows operation and does not 
allow the file to be updated. In addi¬ 
tion, if files are to be related, an index 
must be provided for the relationship 
needed to join the files. 

The data dictionar\^ itself is com¬ 
posed of several Btrieve format files 
that separately track files, fields, in¬ 
dexes, defaults, and, optionally, the 
owner identification. In fact, the dic¬ 
tionary files themselves can be defined 
in the data dictionar\^ and accessed 
with any Xtrieve operation. This is a 
convenient way to view data formats or 
generate reports of file formats. 

A file format can be changed from 
within Xtrieve, but only the definition 
is affected, not the data file itself. If 
fields are added, deleted, or changed 
in length, Xtrieve can no longer accu¬ 
rately read the data in an existing file. 



In a report form, field names are bracketed and positioned 
as they will appear. Names preceded by periods indicate 
that the field is to be repeated; @ signs indicate functions. 


If a file must be reformatted, say to 
add a field, a temporaiy view of the 
file must be created that contains the 
new field as a user-defined constant or 
a calculated amount from other fields. 
This view must then be written to disk 
in an ASCII format and reloaded into 
the new file format. This is a rather 
time-consuming process, but the tools 
are provided from within Xtrieve. 

Unlike Btrieve (which is uncon¬ 
cerned with data types except in key 
fields), Xtrieve supports 12 data types, 
including 3 types of strings and 6 types 
of numbers, plus date, time, and logic. 
Many of these data types are compati¬ 
ble with specific language formats used 
in BASIC, C, COBOL, and Pascal, so 
Xtrieve can be used with files that are 
created b\^ a Btrieve application using 
one of these languages. 

A VIEW FROM THE MENU 

After creating a file, the programmer 
must define a uieiv before accessing the 
file. A view is simply columns of fields 
and rows of records; it looks and acts 
like a spreadsheet, except that calcula¬ 
tions are limited to user-defined fields. 

The VIEW option on the main 
menu provides Xtrieve’s data-manipula- 
tion capabilities, such as selecting a file 
to view or to join to the current view, 
sorting and restricting records, brows¬ 
ing, and so on. The default view con¬ 
tains all the fields in the order they 
were defined, but the user can select 
and rearrange this order, change titles, 
and create new fields from formulas 
involving other fields or constants. 

Views also can be relational. Once 
a primar)^ file has been specified, the 
system can Jom one or more secondan^ 
files to the view. It does so by using an 


existing field in the primaiy file as a 
key to accessing the secondaiy^ file; the 
programmer must define this key field 
as an index when it is first created. 
After the secondaiy file has been se¬ 
lected, its fields are added to the list of 
available fields for the view. The pri¬ 
maiy and secondary files appear to be 
the same file in the view. 

The last two elements of a view 
are xor/ and 7'estrict. The sort deter¬ 
mines the order in which the records 
appear. If the sort is user-defined, it 
cannot be updated. 

The restrict attribute causes the 
system to ignore all records that have 
not met certain criteria. For example, a 
restrict clause may specify that only 
records with a certain abbreviation in 
the state field be included in the view. 

Like all Xtrieve functions, restrict 
clauses are formed interactively—the 
user selects choices from a menu, en¬ 
tering constant information as required. 
These clauses can be complex; as the 
user builds a clause, a formula appears 
in the top window of the screen, but 
the user cannot edit this formula. The 
only recourse in case of a mistake is to 
abort the operation and start over. 

Once a view has been established, 
the user can name and save it to disk 
by invoking the MANAGE option from 
the view menu. The names of previ¬ 
ously saved views appear on the recall 
menu and can be retrieved at any time. 
Xtrieve allows the user to define up to 
four different views during a single ses¬ 
sion, although only one view can be 
active at one time. The user can switch 
among the views as needed. 

A BROWSE option on the view 
menu enables the user to see the data 
as defined by the view, but does not 
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PO/Forms takes tlie iiassie out of 
screen design, screen management 
and input data validation. 

Forms are created & maintained 
using a form editor, loaded and 

P rocessed at run time via the 
C/Forms run time ilhrary. 

This Is not a code generator. 

There Is no memory resident form 
manager. 

Forms can be from one to ten 
screens In length. 

Form dimensions are adjustable (for 
windowing}. 


rm Editor Features 

• Full control over foreground & background 
video attributes. 

• Access to the extended (graphics) char. set. 

• Line and box drawing. 

• Define and modify field attributes: 

• Field Name ■ Field Order ■ Edit Mask 

■ Default ■ Auto Tab ■ Must Respond 

■ Numeric Test ■ Right Justify ■ Echo Data 

■ Display Only ■ Upper Case ■ Warning Only 

■ Test Range ■ Data Type ■ Numeric Precision 

• Test form utility. 

• Generate program shell utility. 

• Field reorder utility. 

• Temporary exit to DOS. 

• Compile form definitions to .OBJ files. 

Time Library 

• Routines are color (CGA, EGA, VGA) / 
monochrome independent. 

• Forms are processed in dynamic memory. 

• User written validation routines can be 
linked to fields. 

• String, Byte, Integer, Long, Real, and Double 
data types are supported. 

• Full keyboard support. 

• Run time library source code included. 

• Run time library includes (plus others): 

• loadjormf) • putjield () • getjorm () 

■ releasejorm () • puOorm () ■ clearJorm_buffer () 

■ displayjorm () • getjield () ■ alterJield_aUrib {) 

• No royalties. 

System Requirements 

• IBM PC/XT/AT/PS2 or compatible. 

• PC-DOS or MS-DOS 2.0 or later 

^^itroductory Prices 


INTRO PRICE ... $79.95 
INTRO PRICE .. $129.95 
INTRO PRICE .. $129.95 
INTRO PRICE .. $129.95 


Turbo Pascal ... $99.95 
MicrosoftC.... $149.95 

Lattice C.$149.95 

Turbo C.$149.95 

Introductory prices good through 11/30/87. MC/VISA/ 
Checks. Demo disk available, call for shipping dates on 
Microsoft Fortran and Pascal versions. 
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allow any changes. The user enters and 
updates data by selecting EDIT from 
the view menu, and then ADD or 
MODIFY from the edit menu. The edit¬ 
ing format is the same as die currently 
active view. Data entr)^ and editing ca¬ 
pabilities are primitive—all data entry 
and editing are done spreadsheet-style. 
In order to modify a field, the user 
must move the cursor to the appropri¬ 
ate position on the screen and type the 
data in the box there. 

The user can globally replace data 
in a view by using the MODIFY ALL 
option of the edit menu. This option 
copies a value, usually in a user- 
defined field, into the target field. A 
similar option, DELETE ALL, deletes ei¬ 
ther all records in a view or only those 
records that meet certain criteria. 

Data can be analyzed in a view by 
computing summaries in one or more 
fields. These summaries are limited to 
count, sum, minimum, maximum, and 
average, but they can be applied to a 
user-defined field generated from a 
more complex formula. 

For data entry, Xtrieve users must 
rely on Btrieve and tlieir chosen pro¬ 
gramming language. Xtrieve has no fa¬ 
cilities for designing custom screens 
and no way to perform verification 
procedures during data entry. All fields 
from a specific record are displayed on 
the same line, as defined by the view. 

If the record has more fields than the 
screen can display, the entire screen 
scrolls to bring the fields into view. A 
view that contains joined files or a tem¬ 
porary index cannot be edited. 

Although Xtrieve does not have a 
programming language, it allows the 
user to record and play the keystroke 
sequences for a specific operation, 
create user menus, and display text 
windows using the COMMAND option. 
To record, the user presses a function 
key and specifies the name and de¬ 
scription of the file that is to contain 
the recorded keystrokes. The user then 
performs the desired operation and 
presses a function key to terminate the 
recording process. 

In subsequent sessions, the user 
can play back this named keystroke 
sequence, eliminating the multitude of 
menus. In the default playback, Xtrieve 
makes an audible beep each time a 
keystroke is executed—a little less than 
once a second on a PC/XT. Options are 
available to speed up or slow down the 
playback or to make it invisible. 

The user can edit playback files 
using two methods. One way is in 
single-step editing mode by pressing 
the record function key at the point 



The keystroke sequences needed for 
an operation can be recorded and 
played back. This sequence of com¬ 
mands replaces all instances of the 
state “CO” with “CL.” 


where new keystrokes are to be re¬ 
corded. This truncates the playback file 
from the point where the new record¬ 
ing begins, so the developer must com¬ 
plete the operation entirely from there. 

A more flexible editing method is 
with a utility program that extracts the 
keystroke sequences from Xtrieve’s in¬ 
ternal format file and places them in a 
standard text file in the form of key 
words that can be edited with a text 
editor. The utility then converts the text 
back to internal format. Figure 1 shows 
a sample command file. 

Command-file functions allow a 
window of descriptive text to be dis¬ 
played anywhere on the screen at a 
desired point during playback. Xtrieve 
displays tliese windows either for a 
specified time or until the user presses 
any key. This time delay can be used to 
display comments or instructions. 

Text for the window displays is 
stored in a text file, with each block of 
text preceded and terminated by spe¬ 
cial codes. Text messages must be in 
the same sequence as they are called 
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by the command file. This is a difficult 
process for the developer—unless 
these two files are maintained in syn¬ 
chronization, the messages will be dis¬ 
played out of sequence. Time delays, if 
specified, are relative to the speed of 
the microprocessor rather than real¬ 
time. This could create portability 
problems if an application is moved to 
a faster or slower machine; on a faster 
machine, for example, messages might 
not be displayed long enough to read. 

Command files in Xtrieve can be 
made interactive with functions that 
allow the user to select from a menu 
or enter a parameter while the file is 
being played back, as well as display 
text and create special menus that play 
back other command files. However, 
the command files have no provision 
for any conditional execution, branch¬ 
ing, or logic. The Xtrieve tutorial uses a 
custom menu and command files. 

Xtrieve’s security mechanism is 
identical to Btrieve’s. The user assigns 
an eight-character name to the file, 
which then is required to open the file. 

THE REPORT OPTION 

For $145 ($345 for the multiuser ver¬ 
sion), users can generate reports from 
views defined in Xtrieve using the Re¬ 
port Option. Like Xtrieve, the Report 
Option is menu driven and is surpris¬ 
ingly versatile, once the user learns the 
proper techniques. Although the man¬ 
ual and tutorial describe the operation 
and provide examples, they fall short of 
giving the user a full understanding of 
the techniques required. 

The first step in creating a report 
is to define a view that contains the 
desired fields and the appropriate in¬ 
dexing sequence. The Report Option is 
loaded into the system by selecting 
IMPORT from the main menu. 

A report layout (photo 2) \s form 
oriented, with many forms possible per 
page. In the simplest case, a form and 
a page coincide; but in many cases a 
page includes multiple forms, as with 
multicolumn mailing labels, where 
each label is considered a separate 
form. Page and form dimensions are 
defined separately. If a form is smaller 
than a page, Xtrieve asks how many 
forms are to be included (across and 
down) and offers calculated defaults. 

Xtrieve buffers an entire page of 
output before sending it to the printer 
or other output device or file. There¬ 
fore, Xtrieve can fill a page with forms 
either from left to right or top to bot¬ 
tom first. This feature, not available 
with most other packages, lets the Re¬ 
port Option generate a multicolumn 


^<^Basic does Database! 


or your clients- , , 


db/LIB replaces Basic’s hard-coded file handling (Open, Close, Get, 
Put, LSet, Field As) with powerful Relational Database Management 
routines which let you: 


• have up to 24 DBF or NDX files open 

• manage over 4 billion bytes per file 

• write programs to interface directly 
with dBASE III applications 


• create relational file structures 

• access fields by field name or number 

• index on one or many key fields 

• find all records that match a key 

AU the power you need to tackle any job! 
db/LIB calls look like this: 

• CALL GetREC (file%, status%, record#, recdata$ ) 

—► returns into recdata$ the data from record# of the file file%; 
—►status% shows successful completion. 

Some other db/LIB routines: 


• OpenDBFO Creates or opens Datafile 

• DefineSTRO Defines data structure 

• PutRECQ Writes a record to disk 

• OpenNDXO Creates or opens Index file 

db/LIB routines are called directly from BASIC 

• Links with BCOM or BRUN modules 

• Conforms to the QuickBASIC standard CALLing convention 

You already know how to use it! 
db/LIB makes you more productive by: 


AddKEYQ Puts a key into Index 
GetKEY() Finds a record based on key 
DeleteKEY() Deletes a key from Index 


»letting your programs work on any 
datafile 

• finding on partial keys, or next, prior 

• finding records in large files in seconds 
» configuring the pool segment for 

target machine 

' managing internal file buffers 


• employing dynamic string allocation 
> assisting in conversion of BASIC 
data files to db/LIB’s DBF format 
' maintaining unique key, and ‘deleted’ 
status 

' trapping and diagnosing error 
conditions 


db/LIB takes your BASIC application seriousiy! 

db/LIB utilizes the dBASE III file format, a recognized standard. 

• db/LIB Is written to the highest specifications to assure top performance. 

• Full Documentation and on-disk code are the building blocks of a DBMS. 

• System Requirements: QuickBASIC 2.01,3.0; DOS 2.0+; 256K memory 

Put our experience to work for you! 


If database management is one of your basic 
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db/LIB will perform as described oryour money 
back. 
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VISA, MasterCard Accepted 


AJS PUBLISHING, INC. 

P.O. Box 379 
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db/LIB is a trademark of AJS Publishing, Inc. 
Microsoft is a trademark of Microsoft Corp. 
dB^E III is a registered trademark of Ashton-Tate 
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report in the format of a telephone di- 
rector}^ where names are in alphabeti¬ 
cal order from top to bottom and each 
subsequent column—or form—picks 
up where the last one left off. 

Pages can have headers and 
footers consisting of any number of 
lines. These not only contain constant 
information such as titles and column 
headings, but they also can include 
special functions for printing die page 
number, date, and time, as well as di¬ 
rectives to center a line. In addition, 
escape sequences can be embedded to 
control special printer features such as 
boldface and wide print. 

Data fields within the report can 
be placed at either an absolute position 
or relative to the last field defined. Ab¬ 
solute positioning, which specifies both 
the row and column, is especially use¬ 
ful for positioning data in specific 
boxes on a preprinted form. Relative 
positioning is best suited for traditional 
reports because it allows the format to 
be changed more easily. 

Xtrieve provides control breaks by 
including fields in a group, which is 
controlled by a change in a control 
field. The control field is printed only 
once for each group. Groups can con¬ 
tain additional control fields for sub¬ 
groups. Subtotal headings and summaiy 


statistics can be printed for fields when 
a control break occurs. 

During the definition of a report, 
Xtrieve displays a ruled screen with a 
mock-up of the report as defined. The 
layout screen shows headers, footers, 
and field positions, as well as control 
breaks. When complete, a report layout 
is given a file name and description. 
Once stored, it appears on a menu and 
can be retrieved for future use. Al¬ 
though the file view is not stored with 
the report layout, it is needed for sub¬ 
sequent report printing. The user is 
well advised to record the keystrokes 
needed to recall both the view and 
report layout in a command file. 

TESTING XTMEVE 

The PC Tech Journal sample applica¬ 
tion for data managers was run using 
Xtrieve alone, without programming or 
the direct use of Btrieve utilities. This 
sample application, which implements 
part of a magazine’s editorial inventon^ 
system, is designed to test a data man¬ 
ager’s performance and features. It re¬ 
quires the data manager to define three 
related files, generate an input screen, 
and perform several different queries, 
reports, and benchmarks. PC Tech Jour¬ 
nal runs the benchmarks under identi¬ 
cal conditions to assure equal treat¬ 


ment. (For a detailed explanation of 
die sample application, see “Evaluating 
Data Managers as Development Tools,” 
Julie Anderson, August 1985, p. 46.) 

Except for a custom data-entr\^ 
screen and field validation, no pro¬ 
gramming was necessan^ to implement 
the sample application and bench¬ 
marks. Command files were used for 
convenience, however. 

The data-file structures required by 
the sample application, including per¬ 
manent indexes, were created with the 
DEFINE option from Xtrieve’s diction¬ 
ary menu. Once defined, the files were 
then opened as a view containing all 
their fields; the translate faciliy up¬ 
loaded the data from PC Tech Journals 
sequential data files. 

The queries were performed sim¬ 
ply by defining a view containing the 
desired information. For example, the 
sample application’s article file contains 
a list of all articles, their authors, the 
issue volume and number, fees, along 
with a number of other fields. In order 
to determine which articles were 
booked for a specific issue, a view was 
created containing each article’s title 
and author. Next, a restrict condition 
was specified to include only those rec¬ 
ords pertaining to a specific volume 
and number. These conditions were 
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Features: 
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■ Easy to Use Compiler Options 

■ Complete User Documentation 

■ Global Code Optimization 

■ Optional Register Allocation 
Via Coloring 
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Run-time Library 
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ASMS8K Assembly Language or 
Microtec PAS68K Pascal 

■ Optional Assembly Language 
Listing Intermixed with MCC68K 
C Source Line Number 

■ Symbolic Debug Capability 


The Microtec MCC68K C Cross Compiler 
is a complete implementation of the 
V programming language as de¬ 
fined in The C Programming 
Language by Kernighan and 
Ritchie with extensions. 

MCC68K emits highly optimized 
assembly language code for 
the Microtec ASMB8K 
Motorola compatible 
assembled 

The Microtec MCC68K 
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compiler, relocatable 
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run-time li¬ 
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hensive 
user's 
guide. 
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Host computers include: DEC VAX, DG MV- 
Series, Apollo, IBM PC and PC-compatibles.. 

We're Functional and Fast and Serious 
about our products. We've been providing 
flexible and economical solutions for soft¬ 
ware developers since 1974. 

Beginning with product concept, through 
development, quality assurance, and post¬ 
sales support - Quality, Compatihility 
and Service are the differences which set 
Microtec Research apart from others. 

If you're a serious software developer, shop¬ 
ping for software development tools, call or 
write today for more information: 

800 - 551 - 5554 , 

In CA call (4081733-2919. 
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System Fault Tolerant Netware' 

The Logical Evolution of LANs 



" I n thi s competitive world, a difference 
of just 10% can mean the distinction 
between pinstripe and primate." 


M any people don’t 
realize that 
chimpanzees and hu¬ 
mans share 90% of the 
same genes. A minor 
difference sometimes 
translates into major 
improvements. 

Industry analysts 
predict that the LAN 
market will quadruple 
by 1990. Networks will 
get larger and will take 
on more serious tasks. 

As companies invest 
more capital into these 
systems, they are 
going to look for ways 
of guaranteeing perfor¬ 
mance and data integ¬ 
rity; in an environment 
as competitive as today’s marketplace, 
even small mistakes can change the very 
nature of a business. 

Novell, Inc., manufacturer of the 
NetWare® operating system, has taken the 
first step in providing data protection for 
your company. Now you can create fault 
tolerant systems from affordable, off-the- 
shelf components. Novell’s System Fault 
Tolerant (SFT"'') NetWare, coupled with an 
uninterruptible power supply, can protect 
LANs from virtually all system failures. 

What It Does 

NetWare fault tolerance can be divided 
into two categories; software-based pro¬ 
tection and hardware-based protection. Be¬ 
cause Novell feels so strongly about the 
fundamental need for data protection, fault 
tolerance is included in all NetWare to 
some degree. Advanced NetWare 286 v2.1 
contains features ensuring that files can be 
read after they are written, and redundant 
copies of directories are routinely made. 

HOT FIX,'"' another standard fault toler¬ 
ance feature on the v2.1 release, detects 
disk media errors before data is sent to a 
flawed area. What might have been sent to a 
bad spot, then garbled, is saved to a 


designated “safe” spot by NetWare’s 
HOT FIX feature. 

SFT Level II fortifies system integrity 
further by adding hardware duplication. 
Level II backs up your system’s entire 
hardware channel with another identical 
channel. Thus, if a component, such as the 
hard disk, fails on the main channel, the re¬ 
serve automatically takes over operation. 
And no data is lost. 

Level II also automatically copies all data 
to both hard disks, so that data can be re¬ 
called from the backup in case of any kind of 
recall problem on the original disk. 

The TTS Option 

SFT NetWare Level II also offers, as an 
option, the Transaction Tracking Service. 
TTS acts as a vanguard to database integ¬ 
rity by guaranteeing that all transactions 
are completed before allowing the applica¬ 
tion to advance. 

For instance, if you are operating a 
database and the power goes out, bringing 
down your workstation, chances are you 
will get caught in the middle of a transac¬ 
tion. When you resume operation, you have 
to go back and find where you were, and 
hope that the database is still intact. 


Imagine how com¬ 
plex this gets when a 
network goes down: 
ten to twenty people 
are working on the 
same database, all at 
different stages, when 
it goes down. Trying to 
reconstruct all trans¬ 
actions within this data¬ 
base could take days. 
And your database 
could still be corrupt 
after all that work. 

TTS does not allow 
this to happen. If a trans¬ 
action is interrupted 
before completion, TTS 
brings the application 
back to the end of the 
last completed transac¬ 
tion, and begins the incomplete transaction 
over again. Nothing is ever left out. 

Natural Selection 

Offering such important benefits, it 
would seem that the SFT Level II operating 
system would be a natural selection for al¬ 
most any business. Of course, not everyone 
is going to agree. 

But there are others who appreciate how 
important an edge can be in this competitive 
world; they know that a difference of just 
10% can mean the distinction between 
pinstripe and primate. 

And these are the people who will ap¬ 
preciate SFT NetWare—they don’t need to 
hear bells and whistles to see the advantage 
their company gains from secure data and 
near non-stop processing. 

For literature and more information on 
Novell’s System Fault Tolerant NetWare, 
caUl-800-LANKIND. 

For more information, call from your 
modem 1-800-444-4472 (300-1200 baud, 

8 hit, no parity, 1 stop bit) and enter the 
access code NVLRSFT3 when prompted. 

.^NOVELL. 


©Novell, Inc. World Headquarters, 122 East 1700 South, Provo, Utah 84601 (801) 379-5900 
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Btrieve is a peppy performer when run from BASIC without integrity checks. 
Xtrieve is slower—even more so when integrity checks are in place. 


saved to disk for later use. The BROWSE 
option on the view menu was used to 
view the bookings for a specific issue. 

To determine fees paid in a given 
issue, the Payment and Bonus fields, 
plus a user-defined Total field, consist¬ 
ing of the sum of the payment and 
bonus, were added to the view. The 
SUMMARY selection from the view 
menu provided a count of the records 
and totals of the fees paid. 

Reports were generated in the 
same way as queries, with a view defin¬ 
ing the fields and records to be in¬ 
cluded. The sample application re¬ 
quired three reports; two were in col¬ 
umn format with breakpoints and sub¬ 
totals, and the third printed mailing 
labels for authors. Preparing the re¬ 
ports presented no problem using the 
Report Option. 


COMPARING BENCHMARKS 

For comparison, the benchmarks were 
run using both the Btrieve-Xtrieve 
package and Btrieve with Microsoft 
QuickBASIC 3 0. QuickBASIC is a com¬ 
piled BASIC that is compatible with the 
standard PC BASIC. However, Quick¬ 
BASIC provides many enhanced con¬ 
structs such as multiline functions, IF 
statements, DO loops, SELECT CASE, 
and the long-awaited EXIT statement 
that allows terminating a loop without 
a GOTO. (For a review of QuickBASIC, 
see “BASIC Face-off,” Justin Crom, Sep¬ 
tember 1987, p. 136.) 

As expected, the Btrieve-BASIC 
benchmark programs were more diffi¬ 
cult to write than they would be in a 
fourtli-generation database language 
such as dBASE iii plus. They all required 
more than 100 lines, including normal 


comments and white space. After the 
programs were compiled, they were 
linked with Btrieve’s BASIC interface, 
BASXBTRV.OBJ, which provides com¬ 
munications with the record manager. 

The benchmark program results, 
shown in figure 2, underscore the con¬ 
tention that a dedicated program can 
outrun a more general program and 
that lower-level languages are faster 
than higher-level languages. 

The first benchmark, which in¬ 
volved loading records from a sequen¬ 
tial ASCII file, was the most surprising. 
The BASIC program was much faster 
than Xtrieve’s translate facility, and it 
performed nearly as well as Btrieve’s 
LOAD utility, even though the utility 
requires that the input file be prefor¬ 
matted with fixed-length fields and that 
the BASIC program do its own format¬ 
ting. The extra time spent by Xtrieve 
might be caused by inefficient reading 
or formatting of the sequential file; this 
type of file is a native BASIC format. 

In the second benchmark, creating 
a new index, Btrieve’s BUTIL -INDEX 
utility was used to create an external 
index file; no programming was neces- 
satyL The times required to create the 
index were very^ similar to Xtrieve’s 
times. This is not surprising because 
both Xtrieve and the BUTIL utility pro¬ 
gram probably use the same algorithm, 
if not the same code. 

The third benchmark counts the 
number of occurrences of each state 
code in the author file. BASIC was 
faster at this task than Xtrieve’s Report 
Option. Two versions of the BASIC 
state-counting program were run. The 
first used the seven-character index 
(state abbreviation plus zip code) cre¬ 
ated in the second benchmark as the 
file index, as suggested by the PC Tech 
Journal benchmark specifications. (The 
results shown in figure 2 are those 
from the first version.) The second ver¬ 
sion, which was considerably faster 
than the first, used a two-character 
index on state code only, indicating 
that Btrieve’s performance is highly 
sensitive to key length. The difference 
in time is out of proportion to the ex¬ 
pected time differential to string- 
compare five additional characters; it 
could be due to additional disk activity, 
because fewer keys can be stored in a 
“page” of disk information. 

Because Btrieve allows a key to be 
modified, changing all occurrences of 
the state code “CO” to “CL” was easy 
in the fourth benchmark. The program 
repeatedly requested a record with the 
index “CO” and then changed it to 
“CL” and updated the record. When an 
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Turn all your PCs 
into 3270s with 
RELAY/3270’ 

o hardware. No cables. 
Universal file transfer. 


Turn all your PCs into 3270s with one simple mainframe 
software installation. RELAY/3270 isn’t magic, it just works 
like magic. No costly emulation boards for your PCs, no 
additional hardware on your mainframe, no cables required 
to make the connection. 

Your PCs can be 3270s anywhere there’s a phone, at 
your headquarters, at home, in the smallest regional office. 
Anywherel No need to spend a fortune rewriting 3270 
applications for remote users. And no need to sacrifice the 
fast response time that you demand. But that’s only the 
beginning. 

You can transfer absolutely any type of file 100% error 
free, between your PCs and your VM or MVS mainframes. 
Text files, binary files, spreadsheet files with formulas, even 
COM files. Universal file transfer. No errors. Guaranteed, 
no matter how you are connected to the mainframe: 
asynchronously, 3270 boards or protocol converters. 

RELAY/3270 replaces expensive hardware for each PC. It 
has a one-time low cost. But it isn’t magic. It’s just the smart¬ 
est way to let all your PCs emulate 3270s and transfer files. 


Additional Features 


■ Applications interface for ■ Background data trans¬ 
programmers mission 


■ Advanced script language ■ TTY, VT100, VT52 terminal 

■ PC resident mode operation emulation 
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Want to turn programming time 
into prime time? Want to put some 
topspin on your techniques? Want 
to develop invaluable new resources? 

Time to hit the books. From 
Microsoft® Press. The best and 
brightest books in the business. 

Our parent company is Microsoft, 
the folks who taught the PC how to 
think. Our authors read like a Who’s 
Who of What’s What. 

Here are four ways to boost your 
computer’s I.Q.; 

Advanced MS-DOS' by Kay 
Duncan. ,\lso known as an mfomia- 
tion bonanza for assembly language 
and C programmers. Disk files, 
records, directories, \nlume labels, 
internals, memoiy management, 
EXEC functions, installtil)le de\icc 
drivers. .More. Ray Duncan has it 
down. Now you can, too. $22.95. 

4(i8 pages. Soflcover. 


ITie Peter Xofion Pv^rammePs 
Guide to the IBM' PC bv Peter 
Norton. Wtmt to (kwelop inter¬ 
mediate and advanced programs 
you can i)ort from one brmich 
of the PC tree to anotlier? Want 
to understtind the htu-dware? Soft- 
w'are? The differences betw'een PC, 
XT, AT and Jr.? Get tfie latest tech 
talk? Relax. The leading auUiority in the field leads wu 
out of the bog. $19.95. ^8 pages. Soflcover. 

Microsoft QuickBASIC by Douglas 
I lergerl. I lere’s the jx'rfect wny to 
get up to speed with QuickBASIC. 
Plus five, smart sample programs 
that’ll tweek your Quickli.XSIC 
skills: .MORTGAGE, for data Upes; 
QUICKCI lART for graphics; * 
SURX'EY, for data-filc tecliniques; 
E-Ml^LOMiE, for nindom-access 
files; TWT:NT\-0NT:, for IF.. .T1 lEN... EIXE gjuncs. 
$18.95.384 pages. Softcover. 

Projkient C by Augie I lansen. 

Cross IXJS and C and what do you 
get? Powerful programs that run at 
waip speed. Use the .VNSI.SYS 
device driver and the \LVKE and 
LIB utilities to learn valuable, 
reuseable methods of sfructured 
program development From the 
man whose proficiency at Bell 
Labs, General IXnamics and Ravlheon wns the spring¬ 
board to this expert guide for intermediates—jmd experts. 
$22.95.512 pages, ^flcover. 

Don’t fumble for answers.Tum to 
Microsoft Press. Remember: What 
you get out of your PC depends on 
what you read into it. 

.Available wherever btwks Jind softwaR* are .sold. Credit c;ird 
orders caU l-80()-fi:i8-:i030. In .NUtniand call coUwt 824-7300. 


Miavsofi 

I* R K S S 


.Microsoft and .\IS-I X)S are regLslerx'd trademarks of .Microsoft 
Cx)rponUion. DIM Ls a regi.stered trademark of International, 
business .Machines C>or[X)ration. 
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error indicated no key matching “CO,” 
the program ’was finished. 

The fifth benchmark posed more 
of a problem. It involved selecting all 
state codes of “CA” in zip-code order, 
using the index created in the second 
benchmark. Because Btrieve does not 
allow a partial key for access, it could 
not access the first record with CA as a 
state code without also knowing its zip 
code. Thus, the program was written to 
scan the file in index order until the 
first CA was found in the state field, 
then write all subsequent records con¬ 
taining CA to a sequential file, and stop 
when the first non-CA record was en¬ 
countered. This technique avoided 
reading most of the file. 

In these last two benchmarks, 
BASIC’s times overwhelmed the Xtrieve 
times because Xtrieve had to read the 
entire 900-record file to select the de¬ 
sired records, while the BASIC pro¬ 
gram took advantage of the file’s exist¬ 
ing state code index and accessed the 
records directly. Although this may be 
unfair as a benchmark comparison, it 
illustrates the advantages of brain over 
brawn in algorithm design. 

Xtrieve performed below average 
on the disk-intensive tests. Although 
performance improved by switching to 
accelerated access (which disables pre¬ 
imaging and the defensive access tech¬ 
niques), the Btrieve module was still 
significantly faster using BASIC. The 
first benchmark, which was the most 
disk intensive, especially benefitted 
from the accelerated mode. Creating an 
ad hoc index resulted in the best rela¬ 
tive performance, although data access 
using such an index is slower than 
using an index created with the file. 

A DIFFERENT CONCEPT 

For the developer who chooses to 
write in an established programming 
language, Btrieve is an excellent tool 
for file and record management, in¬ 
cluding full-keyed access, transaction- 
oriented processing for concurrency, 
data security, and automatic crash re¬ 
covery. Xtrieve is a menu-driven rela¬ 
tional query system and report writer 
that is compatible with Btrieve, but it 
lacks the tools necessary for an inte¬ 
grated application. The pop-up win¬ 
dows present a fourth-generation image 
to the user, but the developer sees a 
cumbersome internal structure that is 
difficult to maintain. 

A typical Btrieve application has a 
large number of files. The data diction¬ 
ary has four or five related files, de¬ 
pending on whether security is used. 
Separate files are used for the key¬ 






strokes and messages of the command 
sequences and for each view and each 
report. If any of these files are missing 
or improperly constructed, an applica¬ 
tion might not work—and the relation¬ 
ships between files is not always obvi¬ 
ous, which makes debugging difficult. 

Xtrieve is conceptually different 
from many other database management 
products in that it is primarily a query 
and report generation add-on to the 
Btrieve record manager, which is in¬ 
tended specifically for developers writ¬ 
ing in their language of choice. As 
such, it does not have—or need—the 
programming features expected in 
other development systems. 

Writing programs that use the 
Btrieve record manager for file access 
is generally more difficult than writing 
programs in a dedicated database lan¬ 
guage. For each access, the user must 
set several parameters, test and handle 
errors, and unpack and interpret fields. 
While more tedious, this approach pro¬ 
vides a flexibility unavailable with most 
fourth-generation database languages, 
much in the way that assembly lan¬ 
guage provides flexibility over higher- 
level languages at a cost in conven¬ 
ience and development time. 

Xtrieve is a flexible query system 
with a good report writer, but its sim¬ 
plistic record and playback method of 
implementing command files makes a 
DOS batch file look like an advanced 
language. The command files could be 
used as a shell for a complex applica¬ 
tion if only they were a little smarter. 
They can run an external program and 
return to Xtrieve, but lack any means 
to test and jump. Without this ability, 
the command files are not user-friendly 
enough for the front end of a commer¬ 
cial application. This makes it difficult 
to integrate Xtrieve with a Btrieve- 
based application, although this is its 
logical function. Xtrieve cannot stand 
alone as a data manager. 

The combined package offers an 
alternative to fourth-generation lan¬ 
guages, which can often be restrictive, 
especially for the developer who needs 
to perform a significant amount of pro¬ 
cessing quickly and plans to sell more 
than one system. However, for an indi¬ 
vidual or casual user, it is significantly 
more expensive than the popular 
fourth-generation database systems, 
especially when networking options are 
required. For nonprogrammers, Btrieve 
is clearly not an option. fiiiiiiimM m 


Burks A Smith is manager of SystejnsIData 
Communications at United Telecommtmica- 
tiom, Inc., located in Kansas City, Kansas. 
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The powerful MAGIC PC data 
manager takes the programming out of 
complex application design. 


M ost competitive data manage¬ 
ment packages require the de¬ 
veloper to design the database 
structure and to write programs that 
create and maintain the database. Many 
applications generators claim to elimi¬ 
nate the need for programming but do, 
in faa, generate code. Although these 
can save time in writing code, the de¬ 
veloper often feels obligated to im¬ 
prove the code. 

Aker Corporation’s magic pc is a 
complete, custom, database applications 
environment for the professional devel¬ 
oper that provides tools to build new 
applications incorporating all the latest 
database management techniques—the 
relational database model, windows 
that allow for the scrolling of data, 
pop-up menus, and so on. What sets 
Aker’s magic pc apart from most other 
packages is that this data manager elim¬ 
inates the need for a procedural pro¬ 
gramming language. 

MAGIC PC is not an applications gen¬ 
erator in the usual sense because this 
package has no code to create, main¬ 
tain, or tune. Yet, magic pc can be used 
to develop and execute database appli¬ 
cations as complex as those developed 
under conventional database manage¬ 
ment systems (DBMS). In addition, 

Aker maintains that the professional 
can develop applications faster with 
MAGIC PC than with any DBMS based on 
a procedural language—and with no 
sacrifice of funaionality. 

How can this database manager 
duplicate the performance and flexibil¬ 
ity of a more conventional system with¬ 
out resorting to procedural program¬ 
ming techniques? It includes a database 
engine, just as an expert system in¬ 
cludes an inference engine. From a set 
of rules defined by the developer, the 


VICTOR E. WRIGHT 


database engine infers ways to handle 
mundane data-management tasks, such 
as opening and closing files, reading 
and writing records, sorting files, locat¬ 
ing records, and creating indexes. 

Although the Aker literature 
stresses the importance of eliminating 
programming, it does not gloss over 
the applications development work that 
remains to be done. The developer still 
must perform the systems analysis, de¬ 
sign the database structure, and under¬ 
stand the sequence in which various 
components of the application operate 
and how they interact. 

The minimal hardware needed to 
develop magic pc applications is an IBM 
PCVAT, PC/XT, or PC (upgraded with a 
hard disk and 512KB of RAM). The pro¬ 
gram is distributed on two diskettes, in 
keeping with the stated disk require¬ 
ment of 700KB. Because magic pc is 
designed for large applications, data 
storage requirements dictate the practi¬ 
cal requirements for disk capacity. Stor¬ 
age requirements are modest for devel¬ 
opment, because the program files are 
relatively small—an AT without a hard 
disk or a Personal System/2 with a 3 V 2 - 
inch diskette drive is a workable devel¬ 
opment environment. However, for any 
real-world application, a hard disk is 
needed to store the data. 

MAGIC pc’s displays do not use 
graphics, so virtually any display can be 
used. The program does, however, 
make effective use of color when a 
color display is used. A printer is a 
praaical requirement but not an abso¬ 
lute necessity for development. 

DOS 2.0 or later is required, al¬ 
though some DOS-compatible operat¬ 
ing systems could prove incompatible. 
The determining factor is magic pc’s use 
of SoftCraft’s Btrieve as a record man¬ 


ager. If Btrieve does not work under a 
particular operating system, neither will 
MAGIC pc (for more information, see our 
review of Btrieve in this issue, “A Data 
Manager with Language Flexibility,” 
Burks A. Smith, p. 104). 

The current version of magic pc 
runs only on the Novell network. Both 
single and multiuser versions are in¬ 
cluded on the standard distribution dis¬ 
kettes, which contain both the magic pc 
program and two versions of Btrieve. 
The Btrieve version loaded determines 
whether the magic pc environment is 
single or multiuser. 

Installation is straightforward. An 
installation program creates a directory 
for MAGIC PC, then automatically copies 
the files from the two distribution dis¬ 
kettes to the hard disk. The DOS COPY 
command, however, works just as well. 
The program is not copy-protected. 
Documentation consists of a tutorial 
and a reference manual in a single, 
loose-leaf binder. 

OBJECTIVE MEASURES 

MAGIC PC is a substantial DBMS imple¬ 
mentation based on the relational data¬ 
base model. One database can have a 
maximum of 999 files, each file consist¬ 
ing of fixed-length records of up to 
2,048 bytes or fields (whichever comes 
first) per record. File size is limited by 
DOS. Keys can be fields, parts of 
alphanumeric fields, or combinations of 
fields. The developer can define as 
many as 24 keys for a single database 
file, and each key can contain up to 10 
segments or fields. Keys can be unique, 
but they do not have to be. 

Files also can link to eliminate 
data redundancy. Links are dynamic — 
specified in the program (task) defini¬ 
tion rather than in the program’s Data 
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MAGIC PC OVERVIEW 


MAGIC PC 2.36 
Aker Corporation 
18007 Skypark Circle Drive 
Suite B2 

Irvine, CA 92714 
714/250-1718 

CIRCLE 341 ON READER SERVICE CARD 

Product description. A database appli¬ 
cation-development system, consisting 
of a design module and a runtime 
module. Allows the development of 
complex database applications without 
the use of a programming language. 
IBM PC environment. Requires an 
IBM PC, XT, AT, or compatible, witli 
512KB of RAM and a hard disk with 
700KB free. Supports DOS 2.0 and 
later, plus color and monochrome 
monitors on video adapters that sup¬ 
port Monochrome Display Adapter 
(MDA), Color Graphics Adapter 
(CGA), and Enhanced Graphics 
Adapter (EGA) modes. 

Other environments. Unisys DOS 
work-alike environment. 

Network support. Standard package 
includes both single-user and mul¬ 
tiuser versions. Documentation for 
using MAGIC PC on a Novell network is 
included in the manual. 

Copy protection. Not copy-proteaed. 
An installation program is provided, 
but the package can be installed with 
the DOS COPY command. 
Documentation. Loose-leaf manual in 
IBM-style slipcover. Manual includes 
tutorial and reference seaion. 

User interface. User interface for both 
the application developer and the end 
user relies heavily on function keys, 
windows, and pop-up menus. Primary^ 
difference between developer and 



end-user interfaces is the range of 
functions available. 

Help facilities. On-line help is avail¬ 
able from virtually any point in die 
program’s operation. Help is context 
sensitive and is always invoked with 
the same funaion key. 

File capacities. 2,048 fields per file 
(record size), 999 data files, and 15 
open files. The file size is limited by 
DOS. Further, the record size is 5 
b\l;es minimum and 2KB maximum. 
The keys per file are 1 minimum and 
24 maximum; the segments per key 
are 1 minimum and 10 maximum; the 
key size is 1 byte minimum and 250 
bytes maximum. 

Field types and capacities. Integer 
field is 4 digits and uses 2 bytes; long 
integer, 9 digits and 4 bytes; real, 6 
digits and 4 bytes; extended, 14 digits, 
8 bytes. Date and time fields are 
stored numerically. Each uses 4 bytes. 


Alphanumeric field is 2,048 charaaers 
and uses 1 byte per character. 

Data entry. Pictures, data types, re- 
cjuired fields, assign expressions (de¬ 
fault values), display-only fields, and 
conditional input. 

Application development facilities. 
Design module includes built-in 
screen editor for screen and report 
layouts; window-design editor; built-in 
functions; nested tasks; and virtual 
fields (local variables). 

Security. Developer implemented. 

New version will add security. 

Access to system facilities. User exit 
from running task to a DOS com¬ 
mand level and an automatic return 
to the suspended task. 

Queries, sorting, and reports. On-line 
sorts by non-key fields, with up to 10 
criteria; query mode included Re¬ 
ports can be columnar, multiline, and 
indented; labels are multi-up. 

Utilities. Include a Convert program 
to reorganize and pack data files; a 
program and data structure checker; 
documentation printing; and Copy 
utility to copy control files. 

Data compatibility. ASCII files in col¬ 
umn mode, single delimiter, and dou¬ 
ble delimiter format can be read. 
Distribution. Direct sales, distributors, 
value-added retailers, and consultants. 
Price. $695 list, $199 introductory^ 
offer for the design package; $95 for 
the runtime module; $19.95 for the 
demonstration package. 

Support. 90 days free support. Annual 
paid support includes hotline, up¬ 
dates, electronic bulletin board, per¬ 
sonal consultations, and individual 
training sessions. 

—Victor E. Wright 


Dictionary, and ended in the same 
manner. A linked file is an extension of 
the original file. It is established using 
data equivalence in fields or keys of 
the same length and type. 

MAGIC PC allows seven data types: 
integer, long integer, real, extended 
(long real), date, time, and alphanu¬ 
meric. Real and extended types are 
stored as binary-coded-decimal num¬ 
bers. Date and time are stored as long 
integers, so arithmetic operations can 
be performed on them. Array\s are not 
supported in the current version. 

Data are stored and maintained in 
binary-tree form by^ Btrieve. Aker se¬ 
lected Btrieve because of its proven 
performance and its ability to maintain 


a database automatically. Nevertheless, 
it incorporated Btrieve into the product 
as a module. Calls to Btrieve are made 
through an interface that allows Btrieve 
to be replaced by alternative file man¬ 
agers if required. 

DESIGNING THE APPUCATION 

MAGIC pc’s development environment 
consists largely of tables: menu tables. 
Data Dictionary^ tables, and the Program 
Diaionary’s task description tables. To 
design an application, the developer 
specifies the details by filling-in the 
tables. The process closely approxi¬ 
mates sketching a database schema on 
paper. Once the tables are filled in, the 
system is ready to run. A built-in 


screen editor is used to define on¬ 
screen and printed reports. 

The program has no command¬ 
line interface. The developer uses sin¬ 
gle keystrokes to navigate through the 
tables, which are arranged in a hierar¬ 
chy. Most of the work required to de¬ 
fine an application also is accomplished 
by single keystrokes. 

Function key's are used extensively. 
MAGIC PC uses them for both general 
operations and developing applications. 
The 25th line of the screen display's the 
function keys active at any given time. 
Function-key assignments are consist¬ 
ent; except for menus that accept selec¬ 
tions by function keys, they have the 
meanings shown in table 1. 
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1 ■ LOWEST PRICES IN THE WORLD. GUARANTEED. 

2 ■ 30 DAY RISK-FREE TRIAL. UNCONDITIONAL. 


COMPLETE INTEL 386 



$2980 


“Buy a Nome Brand” 

PC Direct offers the fin¬ 
est 80386 compatible 
on the market. Based 
on the 16MHz INTEL 
80386 motherboard, 
you are guaran¬ 
teed support for 
years to come. 42 
MB SEAGATE 
hard drive, amber 
monitor, 1.2 MB 
floppy, serial 8c par¬ 
allel ports and on Ameri¬ 
can made key¬ 
board round out 
this exceptional 
offering. 


COMPLETE XT: 10 MHz, 17 MB 



$1299 


This is several hun¬ 
dred doll<ors less ex¬ 
pensive than any of 
the competition, 8c 
it is also faster! 

■ 640K (expands to 
1MB) 

' 200 watt power 
supply 

■ 20MB SEA¬ 
GATE 225 

1.2MB floppy 

■ Maxi AT Am¬ 
erican keyboard 

■ Samsung tilt 8c 
swivel/monitor 


COMPLETE 20 MB AT 


10 MHz 


■ Phoenix BIOS 

■ Zero wait states add $150 add $35 

■ 42MB 38ms drive add $250 



The finest quality XT we could 
find, right down to details 
like the 10 MHz speed, 
key-l(x:k, turbo light 
cmd American 
keyboard. 

■ 640K 

■ 4.77/lOMHz 

■ American-made 
Maxi AT keyboard 

■ Hercules compatible 
monographics 

■ 360K Fujitsu floppy 

■ Parc^Uel printer port 

■ High resolution 
cumber tilt 8c 
swivel monitor 

■ 17MB (format¬ 
ted) Hard Disc 

« 30 MB add $165 


Quantities limited 


PC DIRECT is able to offer high quality systems at 
very low prices because we bring the equipment 
direct from the manufacturer to you. We hove 
evaluated almost every computer component 
made and hove selected these offerings for their 
combination of exceptional value and extremely 
high quality. We extend a one year uncondi¬ 
tional warranty and a 30-dciy risk-free trial. Coll 
to discuss your applications with a Soles Engineer 
for no charge and no obligation. 

IMMEDIATE SHIPMENT 

We accept VISA, Mastercard or prepaid soles. Out of state 
COD'S add 3%. American Express add 5%. Net 30 purchase 
orders add 7% OAC. 




10MB Kit $199 
30MB Kit $329 
42/MB/251<38ms) 


SEAGATE 

20 MB/225 KIT 


ONLY $279 



Prices subject to chanae without notice. 


ONLY $439 
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MAGIC PC 


TABLE 1: MAGIC PC Function Key Assignments 


FUNCTION KEY 

ACTION 

FI 

Options 

F2 

Undo 

F3 

Delete 

F4 

Add (a line) 

F5 

Zoom 

F6 

Expressions 

F7 

Draw (for screen and form design) 

F8 

Task 

F9 

End (return) 

FIO 

Help 


MAGIC PC uses the function keys both for general operations and for developing 
applications. Function-key assignments are consistent. 


In most cases, the developer 
makes the desired entries either by 
pressing a function key and then enter¬ 
ing a single digit or by positioning a 
cursor and pressing a single key. Only 
labels, numeric values, and messages 
must be t\ped in. 

One particularly useful function- 
key combination is the Zoom/End key¬ 
stroke sequence. Pressing the Zoom 
key (F5) displays the available options 
in a pop-up window containing either a 
menu or a table. After making the re¬ 
quired entries, the developer then 
presses the End key (F9) to return to 
the previous point and, in many cases, 
to paste a value into the field from 
which the function key was pressed. 
Once the labels and expressions have 
been typed in, the developer can also 
manipulate them by using this point- 
and-paste method. 

Although the development se¬ 
quence is extremely flexible, the usual 
sequence is to develop the Data Dic¬ 
tionary and then the Program Diction¬ 
ary. Menus can be developed at any 
time; however, they cannot be finalized 
until these dictionaries contain all the 
entries to be referenced. 

The MAGIC PC developer accesses 
tlie design environment by pressing the 
Options key (FI). At the top level, the 
Options key allows only one function, 
maintenance of the system menu. At 
the subsystems-menu level, the Options 
key provides access to the utilities and 
the various phases of application devel¬ 
opment, including menus, the Data 
Dictionary, and the Program Dictionary^ 
Selections are made by highlighting or 
by pressing a function key: FI for 
Menu Maintenance, F2 for the Data 
Dictionary^ and F3 for the Program Dic¬ 
tionary (see figure 1). 

The bulk of the development pro¬ 
cess is accomplished by using these 


three options. Selecting one of these 
options displays a table appropriate to 
the task. Adding a line to a table 
creates an element of the application. 
Entries can contain descriptions, but 
the descriptions are not essential for 
the operation of the application. 

The end-user’s interface is essen¬ 
tially identical to the developer’s—the 
only difference is in the options. The 
development package allows an appli¬ 
cation to be developed, checked, modi¬ 
fied, and run in the runtime mode, all 
without leaving magic pc. The runtime 
module only executes the application 
but allows the user to select modes, 
specify ranges, and locate records. 

For the developer, on-line, con¬ 
text-sensitive help screens appear in 
windows at the touch of a keystroke. 
The current version of magic pc does 
not, however, provide a way to use the 
help facility in an application, although 
the help screens can be implemented 
by using virtual fields, subtasks, and 
windows—the same tools that are used 
to build the application. 

DATA DICTIONARY 

The database is defined by placing en¬ 
tries into the Data Dictionary, which is 
in tabular form. (A schematic view of 
the Data Dictionaiy^ definition is shown 
in figure 2.) All records are listed in 
the Data Dictionary’s File Table. Each 
entry in the File Table includes the rec¬ 
ord’s file number, label, number of 
fields, number of keys, and size in 
bytes. Files can be appended to the 
table with no special precautions, but 
inserting a file into the table requires 
renaming all the files that follow it, 
using DOS commands. 

MAGIC PC assigns the data-file 
names. Each name consists of a two- 
letter, user-specified prefix that desig¬ 
nates the system to which the file be¬ 


longs, plus the string FIL, plus a num¬ 
ber between 001 and 999 inclusive, 
which corresponds to the file’s position 
in the File Table. Throughout the sys¬ 
tem, data files are referenced by tlieir 
number, rather than by name. 

Other tables in the Data Dictionaiy^ 
are used to define and modify tlie 
structure of the data files. These tables 
are reached by zooming from the fields 
and keys columns of the File Table. 
Zooming from the fields column dis¬ 
plays a list of each file’s fields, includ¬ 
ing data type and size. Zooming from 
the keys column displays a list of each 
key, including its number, label, size, 
and collating sequence. 

Indexes are defined as part of the 
database definition process after the 
fields are specified. The entire Data 
Dictionary, including both data-file and 
index structures, is stored in the con¬ 
trol file. When either a data-enm^ or an 
import task is executed, the appropri¬ 
ate database file is created. Indexes are 
stored in the data files and are updated 
as records are created. 

The database structure can be 
modified at any time during develop¬ 
ment. When fields are inserted, all fol¬ 
lowing references are updated automat¬ 
ically, except for formats and attributes 
in display blocks. The structure also 
can be modified by running the pro¬ 
gram after the data files have been cre¬ 
ated, but the developer must convert 
the files to the new structure by using 
a utility called Convert. This utility can 
be run from the Data Dictionary’s File 
Table immediately after the structure is 
changed, magic pc remembers the old 
structure until the File Table is exited 
using the End key. 

The Convert utility can change tlie 
record format, reorganize the file in 
any specified key order, and pack the 
database files, eliminating the space left 
by deleted records. Any parameter in 
the Data Dictionary^ can be changed, 
including adding and deleting fields, 
changing field attributes, defining new 
keys, and modifying keys by adding or 
deleting segments. 

magic pc updates indexes automati¬ 
cally, but the Convert utility must be 
used to reorganize the data files ac¬ 
cordingly. This utility can compress a 
file from which many records have 
been deleted, because it does not copy 
the free space to the new file. Instead, 
it adds the deleted records to a free- 
space chain, which is used for adding 
new records. The data file grows only 
when the free-space chain is null. 

A data file can be sorted by non¬ 
key fields in up to 10 levels, each in 
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DIAGNOSTICS 


for Personal Computers 
from Windsor Technologies 

Windsor Technologies offers a family of diagnostic products for IBM PC, PC XT, PC AT and compatible 
computers. Originally designed for and used by service industry professionals, Windsor’s products are 
well suited for anyone involved in the management and maintenance of personal computers. 


PC-Technician'“ 

Professional Level Personal Computer Diagnostic System 

PC-Technician is an ‘advanced’ type diskette-based diagnostic system that 
provides comprehensive testing for each individual system component. Infor¬ 
mation about the testing and the results are presented via text and graphics 
on the system’s display. PC-Technician provides on-line help displays and 
information about the system’s configuration. 

PC-Technician is ideal for service personnel, manufacturers, OEM’s, and users 
who need detailed information about the status of their computer’s hardware. 

PC-Technician is available in the following configurations: 

• Product Code T01 (for PC, PC XT) $ 195.00 

• Product Code T51 (for PC AT) $245.00 

• Product Code T90 (for PC, PC XT, PC AT— 

T01 and T51 in the same carrying case) $395.00 

A FREE Evaluation Diskette is available—see the coupon below. 


WindsorPOSr 

Personal Computer Diagnostic ROM Module 

WindsorPOST is designed to be used when the system is malfunctioning such 
that its ‘power-on-self-test’ (commonly called POST) does not complete 
satisfactorily and a diskette-based diagnostic product, such as PC-Technician, 
cannot be loaded and used for troubleshooting. 

WindsorPOST temporarily replaces the system’s BIOS ROM module. When 
installed, its LED indicates if the proper amount of power is at the BIOS 
ROM socket. It then performs 36 tests on the circuits and electrical components 
on the system board, the system memory up to 640K, and the color or mono¬ 
chrome video display memory. Errors are identified down to the module (chip) 
level in three full displays of information on the system’s video display unit. 
WindsorPOST is intended for those service operations where specific identi¬ 
fication of failing components is required and where soldered components are 
removed and replaced. WindsorPOST has been in use in the field for over one 
year and performance data indicates that it properly identifies the failing 
component at least 70% of the time. 

WindsorPOST is currently available for use on IBM PC’s and PC XT’s (a PC AT 
type product is under development) and those compatible systems where 
the system board circuitry and components are extremely similar to the IBM 
standard. WindsorPOST comes with a 30-day money back guarantee. 

• Product Code P01 (PC, PC XT) $295.00 


For immediate ordering, contact Windsor 
Technologies at (415) 456-2209, 8:00 
AM-5:00 PM Pacific Coast time. VISA, 
Mastercard, American Express and COD 
orders accepted. 


Windsor Technologies, Inc. 

130 Alto Street, San Rafael, CA 94901 • (415) 456-2200 
Please Send A Free PC-Technician Evaluation Diskette 


Please Send Info About PC-Tec/in/c/an CH WindsorPOST CH 


TITLE 


NAME 


Volume discounts and reseller discounts 
are available. 

Windsor Technoiogies, Inc. 

130 Alto Street 
San Rafael, CA 94901 
(415) 456-2200 


COMPANY 


(TELEPHONE) 


ADDRESS 


□ SERVICE CO. □ OEM □ MANUFACTURER □ DEALER □ VAR/VAD 


PC-Technician and WindsorPOST are trademarks of Windsor 
Technologies, Inc., and IBM PC, PC XT, PC AT are trademarks 
of International Business Machines Corporation. 


□ IN-HOUSE SERVICE □ USER OTHER 
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BUY 

THE NUMMKS. 

There s only one way to make sure that you’re And when you compare Tandon's num- 
buying a genuinely high-performance sys- bers against our major competition there’s 
tern and that’s to evaluate the competition no doubt who’s really selling the systems of 
by the real numbers. the future. 



TARGA 20 PS/2 MODEL 30 TARGA 40 PLUS PS/2 MODEL 50 

1 PROCESSOR: 

MEMORY: 

^ Standard 

Memory Management 

r% DISK STORAGE: 

■S Capacity 

^ Effective access time 

A COMPATIBILITY: 

/JL 514" floppy 

* Runs OS/2 

5 PRICE: 

80286 R086 

6/8 Mhz 3 Mhz 

dual speed 


S/IOMhz 80286 

8/10 Mhz 10 Mhz 

dual speed 


1 MB 640 KB 

Yes No 


1 MB 1MB 

Yes No 


20 MB 20 MB 

85 ms 85 ms 


40 MB 20 MB 

35 ms 85 ms 


Yes No 

Yes No 


Yes No 

Yes Yes 


$1,999 S2,295 


$2,995 S3,595 



. . . . ..- 1 


Take the excitingly priced Targa 20. 
Thanks to its powerful 80286 processor it 
dramatically outperforms the PS/2 model 30. 
And it supports Microsoft’s OS/2, the oper¬ 
ating system standard of the future. 

Or put the Targa 40 up against their PS/2 
model 50. Double the storage capacity, inno¬ 
vative disk cache technology, and a Tandon 


low price. 

So whether you need a powerful system to 
help you manage your business, or else a high- 
performance file server at the heart of your 
network, the Tandon Targa is the ideal fit. 

For more details on the powerful Tandon 
Targa family call: National 1-800-556-1234 
ext. 171, California 1-800-441-2345 ext. 171. 



Price. Selection. Quality. 


Please send me your Tandon Fact Pac, 
a comprehensive set of literature and product reviews: 

Name 


Company 


Address 


City/State/Zip 


Telephone 


PCTJ 10/87 


Tandon Computer Corporation 
405 Science Drive 
Moorpark, CA 93021 
(805)378-6104 


CIRCLE NO. 163 ON READER SERVICE CARD 


PS/2 and OS/2 are registered trademarks of IBM Corporation. Microsoft Windows is a registered traoemark of Microsoft Corporation. Prices displayed do not include monitor. 










In the full development package, both runtime and development facilities are accessed with single keystrokes. Development 
and testing can be accomplished without leaving the program. 



Top-level screen, Data Dictionary. Field Definition and Key Definition screens are 
accessed by zooming from the appropriate field in the Data Dictionary. 


ascending or descending order. The 
end user can sort on-line through the 
Options menu while a program is run¬ 
ning. A sort operation overrides the 
current key until the task is exited or 
the sort definition is changed. 

MAGIC pc’s checker verifies both 
programs and data files. The checker 
runs from the File Table in tlie Data 
Dictionary or from the Program Table 
in the Program Dictionary. It verifies 
the structure of a single file or a single 
program. If errors are found, the 
checker stops and displays an error 
message. Once the error is corrected, 
rerunning the checker will check the 
programming from the beginning. The 
developer must test the entire applica¬ 
tion to ensure that programs and data 
files are operating to produce die de¬ 
sired results. 

In the runtime mode, the Options 
menu also provides selections to locate 
a specific record, to override the range 
of records that are to participate in the 
current task, and to change the main 
key of the current task. Three modes of 
data-file access—Create, Modify, and 
Query—can be selected from the run¬ 
time Options menu. Create positions 
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MAGIC PC 


the user at a new record, as deter¬ 
mined by the task. Modify allows scroll¬ 
ing through the database and changing 
records, as determined by the data 
view defined in the task. Query allows 
scrolling through the database but does 
not permit changes to be made. 

In fact. Query does not have the 
usual meaning in magic pc. A task can 
be defined so that Query is either the 
default mode or the only mode permit¬ 
ted. If Query^ is the default mode, the 
user can change to Create or Modify 
through the runtime Options menu. 
However, magic pc has no on-line query 
facility where the user can enter com¬ 
mands to display specific records. 

VISUAL LANGUAGE CONCEPTS 

Aker Corporation asserts that magic pc 
does not have a procedural program¬ 
ming language. Indeed, it does not in 
the usual sense. The developer does 
not write program files consisting of 
assignment statements, procedures, and 
functions. Because the program has no 
user-written program files to be trans¬ 
lated to machine instructions, it is inap¬ 
propriate to apply either “interpreted” 
or “compiled” to magic pc. 

A MAGIC PC application is defined in 
a control file, which contains the 
menus, the Data Dictionary, and the 
Program Dictionary. The control file— 
actually a Btrieve database file— 
contains tlie application rules. The 
MAGIC PC runtime program is a database 
engine that manipulates data in accord¬ 
ance with these rules. Although magic 
PC is not an expert system or an artifi¬ 
cial intelligence program, it does use 
similar concepts. Aker has supplied the 
database engine, and the developer 
supplies the knowledge base. 

MAGIC PC differs from other systems 
in that nothing can be done with the 
database structure alone. When the 
database structure is first defined, it has 
only the control file. The database files 
are not created until the application is 
first run. To create even a minimal ap¬ 
plication, one that will create a data file 
and add records to it, a program or a 
task must be defined. 

The execution of an application is 
controlled at two levels, magic pc con¬ 
trols basic operations transparently, 
such as opening and closing files, read¬ 
ing and writing records, and maintain¬ 
ing indexes; and determines the se¬ 
quence in which these operations are 
performed. The developer specifies 
higher-level operations and determines 
the sequence of certain aspects of the 
application, for example, the order in 
which the cursor parks in the fields. 


nGUR£3: Task Header Definition. Schematic 
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• I/O TABLES 


# SELECT OPEN FILES 


LEGEND 

Enter, Fa:, other = Pre.s.s this key 

[5^ = Continued in that section—see other figures in this article 
# = Has access to the MAGIC PC expression table 


The Task Header screen is accessed by zooming from the Program Dictionary 
screen. Zooming from the fields of the Task Header screen provides access to the 
various screens and tables required to define a task and its subtasks. 
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PHOTO 1: Task Header Screen 


Uictor E. Wright MAGIC PC 08/04/87 


|l.Author File Data Entry 



Task No. 

1. 


1 Task Description : 

: fituthor File Data Entry 


1 Main File : 

1 Author File 


1 Key: h No. : 

1 h Exp : 

1 by Name 

0 


Mode: hType : 
V Exp : 

M Modify 

0 


Task Type (0/B) : 

0 Online 


More Information : 


(Task size : 984) 


1 2 glBCT! 3 4 [ ] 


The first step in defining a task is to specify the task de¬ 
scription, the number and description of the main file, the 
primary key, the operation default mode, and the task type 
in the Task Header screen. 


PHOTO 2: Task Execution Definition Screen 



Zooming on the Op field reveals the Operations Table; 
zooming from the Description field reveals the Field Table 
and from the Exp field allow^s an expression to be entered 
for evaluation or condition. 


From the developer’s point of 
view, the program portion of an appli¬ 
cation consists of lists of these high- 
level operations. These lists are called 
Execution Tables, and they are con¬ 
tained in the Program Dictionary. (Fig¬ 
ure 3 shows a schematic of the Pro¬ 
gram Dictionary definition.) 

The Program Dictionary is reached 
from the Options menu in the design 
mode, that is, when the system or sub¬ 
system menu is displayed. It lists in 
tabular form all tasks tliat have been 
defined. Each entry contains a number 
and a program description, which also 
serve as the label. Adding a line to the 
table creates a program task, which is 
empty of operations at this point. 

Once the task has been created in 
the table, its definition can be dis¬ 
played using the Zoom key. The first 
screen shown is tlie Task Definition 
Table, which displays tlie Task Header 
(see photo 1). The header contains the 
task description, the number and de¬ 
scription of the main file to be opened, 
the primary key, the operation default 
mode (Create, Modify, Query) selected 
for the application, and the task type 
(on-line or batch). 

Wlien the task is created for the 
first time, the Task Definition Table 
contains the task description that was 
entered in the Program Dictionary, null 
entries in the main file and key fields, 
and defaults for the mode and the 
task-type fields. The first step in defin¬ 
ing a task is the selection of the task’s 
main file. The main file can be any one 
of the files defined in the Data Diction¬ 
ary, or file 0—the scratch file—which 
has an infinite number of records and 
is never written to disk. 


The developer defines the ele¬ 
ments of a task by zooming (using F5) 
to the Execution Definition Table from 
the Task Description Table (see photo 
2). MAGIC PC divides a task definition 
into four or more levels; each is dis¬ 
played and defined in an Execution 
Definition Table. The upper portion of 
this Table summarizes the execution 
definition and lists the selections for 
different levels used for further defini¬ 
tion. These levels are executed in se¬ 
quence when the task is invoked. 

They include the task prefix, task 
suffix, record mam, and record suffix, 
and also can contain one or more on- 
change levels. The task-prefix level 
consists of the operations performed 
when a task is entered; the task-suffix 
level, of operations performed when 
the task is exited. The record-main 
level includes the tasks performed on 
individual records while the task is ac¬ 
tive and on-line; and the record-suffix 
level, operations performed when 
changing to a new record. On-change 
levels instruct magic pc to execute the 
on-change suffix when it has finished 
processing a group of similar records, 
and to execute the on-change prefix 
before it begins to process the next 
group. This allows for printing headers 
and footers for multilevel reports, re¬ 
setting counters, and so on. 

In on-line tasks, the record-main 
level is used to define the data view 
and execute operations on the data; in 
batch tasks, it is used only to define 
the data view. The record suffix is used 
to update fields; in batch tasks, it is 
also used for execution instructions. 

Each level of a task is defined by 
an Execution Definition Table, which 


also contains fields for specifying the 
operation and its parameters. Figure 4 
shows the 13 operations that can be 
entered in this table and the related 
tables that are used to define the pa¬ 
rameters of those operations. Again, 
elements of the task are created by 
adding lines to the empty tables, fol¬ 
lowed by entries in the various fields. 

A LANGUAGE OR NOT? 

Although Aker presents magic pc as a 
development environment without a 
procedural programming language, the 
program has many attributes of a lan¬ 
guage. Execution Definition Tables 
specify the sequence in which opera¬ 
tions are executed. Looping is inherent 
in the task/record level structure of a 
task definition. Operations within a task 
can be grouped for conditional execu¬ 
tion. Subtasks can be defined and 
called from witliin a task or another 
subtask. A task can call itself or anotlier 
language— magic pc, written in Micro¬ 
soft Pascal, is recursive. Parameters can 
be passed to the subtask or another 
task, and the subtask or task can return 
results to the calling task. (Subtasks 
called through Execute Task inherit the 
fields of the parent task; tasks called 
through Execute Program do not.) Vir¬ 
tual fields perform the functions of 
local and global variables. Predefined 
functions return and convert date and 
time data; perform mathematical, trigo¬ 
nometric, and Boolean operations; 
manipulate string data; perform type 
conversion; return system data; and 
perform file-pointer tests. 

Indeed, it could easily be argued 
that MAGIC PC does have a programming 
language and that the primary differ- 
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MAGIC PC 


The Answer 
to your 
Debusing 
Problems 


ICD286 

Announcii^ 

New Features 

• Supports EMS 

• Supports Microsoft Windows 

• Supports Microsoft OSI2 

At last! An 80286 emulator which is 
affordable, compact and easy to use. 
IDEAL for development, debugging, 
testing and field service. 

FAST—Full speed, real-time emula¬ 
tion up to 10 Mhz. 

AFFORDABLE—From $2400 to 
$5600, depending on options. 

EASY TO USE—On-hne HELP 
with a screen oriented display. 

KEY FEATURES: 

• Hardware/software breakpoints 

• 2048 bus cycles of real-time trace 

• 64K of emulation memory 

• Symbol and line number support 

• Source-level debugging 

• Real and virtual (protected) mode 

support 

• Symbolic assembly/disassembly 

• Macros with parameters 

• Installs in an IBM-PC/XT/AT* 

or compatible 

• Supports EMS (New Features) 

• Supports Microsoft Windows 

(New Option) 

• Supports Microsoft OS/2 

(New Option) 

For further information, please con¬ 
tact: 

AumKH Soifuio^ 

Corporation 

20045 Stevens Creek Boulevard 
Cupertino, CA 95014 
(408) 253-7515 

CIRCLE NO. 214 ON READER SERVICE CARD 

♦IBM-PC/XT/AT are registered trademarks of 
International Business Machines Corporation. 


FIGURE 4: Task Execution Definition Schematic 
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OPERATIONS TABLE 

• SELECT FIELD 

• STOP!!! 

• BEGIN LINK 

END LINK 

• BEGIN BLOCK 

END BLOCK 

• EXECUTE TASK 

• EXECUTE PROGRAM 

• UPDATE FIELD 

• WRITE FILE 

• READ FILE 

• SCAN FILE 

• USER EXIT 








FIELD TABLE 


FILE TABLE 


KEY TABLE 


LINK TABLE 


PROGRAM FIELD TABLE 




TASK TABLE 


PARAMETER TABLE 


DISPLAY BLOCK TABLE 


PROGRAM TABLE 


PARAMETER TABLE 


DISPLAY BLOCK TABLE 


PROGRAM FIELD TABLE 


DISPLAY BLOCK TABLE 


I/O FILE TABLE 


DISPLAY BLOCK TABLE 


I/O FILE TABLE 


^ B 


^ E 



LEGEND Enter, F.v, other = Press this key 

[id = Continued in that section see other figures in this article 
# = Has access to the MAGIC PC expression table 

Each level of a task is defined by a Task Execution Definition Table. Thirteen op¬ 
erations can be selected from this table. The parameters for those operations are 
defined by zooming to other tables. 


ence between it and other packages is 
that MAGIC PC includes an integral editor 
and requires its use. However, magic pc 
does not translate entries in tlie Execu¬ 
tion Definition Tables into machine- 
specific or virtual-machine code by ei¬ 
ther interpretation or compilation but 
instead uses them as rules for the data¬ 
base engine. Nevertheless, Aker 
changed its slogan from the “Un- 
Language” to the “Visual Database Lan¬ 


guage” in its most recent advertising 
(released after tliis review was written) 
to convey the idea that magic pc pro¬ 
vides an improved development envi¬ 
ronment without sacrificing the power 
associated with language-based systems. 

MAGIC PC s database engine is the 
same for both die development and 
runtime environments. Once an appli¬ 
cation has been developed, the pro¬ 
gram replaces the development version 
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The Leaders Made PVCS 
The Leading Source Code Control Systein^ 


W hen it comes to maintaining their most 
valuable asset, the leading software 
publishers rely on the POLYTRON Version Con¬ 
trol System (PVCS). From accounting firms to 
airlines, the leading service companies depend 
on PVCS to maintain the integrity of their pro¬ 
grams. Leading manufacturing companies use 
PVCS to maintain their state-of-the-art software. 
Leading high technology companies turn to 
PVCS to handle configuration management for 
software projects that represent an Investment 
of hundreds of thousands of dollars. The largest 
aerospace companies and defense contractors 
use PVCS to maintain integrity of projects during 
development and after delivery of software. 
Independent programmers use PVCS to 
improve their productivity and software quality 
for themselves and their clients. 

Simplify 

Configuration Management 
When large and complex software programs are 
being developed on personal computers or VAX 
minicomputers, effective management of the 
revisions and versions becomes critical. PVCS 
simplifies this process and lets you effectively 
control the proliferation of code changes. We 
used UNIX sees and RCS as models. How¬ 
ever, our own experience, and the input of 
hundreds of programmers and managers has 
enabled us to significantly improve upon these 
models. 

PVCS provides many 
powerful functions including: 

• Storage & Retrieval of multiple revisions of text. 
• Maintenance of a complete history of changes. 

• Maintenance of separate lines of development 
using branching. 

• Merging simultaneous changes. 

• Resolution of Access Conflicts. 

• Modules can be retrieved by their own revision 
number, system version name, or specified 
date. 

• Uses “reverse deltas” to rebuild a prior version 
making PVCS the fastest version control 
system over the project life cycle. 

• Projects already under development or in the 
maintenance stage can be easily put under the 
control of PVCS. 

Manages Development On 
Local Area Networks 
Programming teams using Local Area Networks 
depend on PVCS to help the managers and 
team members work together. In fact, Novell and 
3Com themselves depend on PVCS to manage 
the versions of their own network software 
products. 


Supports MS-DOS 
and VAX/VMS Development 

Now, companies that develop software on VAX 
systems running VMS can also use PVCS. And 
since the VMS and MS-DOS versions of PVCS 
use the same “logfile” format, you can easily 
develop software on PCs and maintain the code 
on the VAX or vice versa. The menu-driven, 
screen-oriented interface (and optional 
command-driven interface) makes it easy for 
programmers and librarians or administrators to 
use PVCS on a PC or VAX or both systems. 

PVCS Maintains System 
Integrity 

PVCS prevents corruption of code that could 
ordinarily result from security breaks, user care¬ 
lessness or malfunctions. The levels of security 
can be tailored to meet the needs of your project. 

PVCS&PolyMake 
Work Together 

PolyMake, the leading MS-DOS make utility, is 
now available for the VMS operating system. 
This allows you to write makefiles that will func¬ 
tion in both PC and VAX environments. Addition¬ 
ally, PolyMake reads time & date stamps of PVCS 
archives for fast, accurate program rebuilding. 

PVCS and PolyMake Maintain 
Source Code Written In 
Any Language. 


The Preferred 
Version Control System 
The customers listed below are just a few of the 
innovative leaders that have made PVCS the 
leading version control program for personal 
computers. 


Alcoa Aluminum 
Arthur Anderson 
AT&T 

AshtonTate 
Bank of America 
Bell Labs 
Bendix 
Boeing 
CIGNA 
Citibank 
3Com 

Colonial Penn 
Commerce Clearing House 
Control Data Corp. 

Corvus 

CXI 

Digital Equipment Corp. 
Deloitte Haskins + Sells 
Diebold 
Dow 

Dunn & Bradstreet 
EDS 

Educational Testing Service 

E-Systems 

Equitable Life 

Federal Express 

First Boston 

Ford 

Fox Software 

Fujitsu 

GTE 

Hardees 

Hewlett-Packard 

Honeywell 

Hughes Aircraft 

IBM 

Industrial Networking 
Intel 


ISC Aerospace 
IVAC 
Javelin 
Lattice 

Lawrence Livermore 
Lotus 

McData Corp. 

McDonnell Douglas 
Mead Data Central 
MIT Lincoln Labs 
Nastec 
Novell 

NCR Technologies 
Pitney Bowes 
Plexus Computers 
Price Waterhouse 
ROLM 

Rockwell International 

Safeco 

Sears 

Security Pacific 
Sperry 

Software Publishing 

Spacelabs 

Standard Oil 

Standard & Poors 

Tandem 

Tektronix 

Telex 

Texas Instruments 
Touche Ross 
Unisys 

United Airlines 
United Parcel Service 
United Technologies 
U.S. West 

Westinghouse Electronics 
Xerox 


Only PVCS meets the needs of independent 
programmers and corporations. Once you stan¬ 
dardize on PVCS, the archives used to track and 
monitor changes are interchangeable between 
any PVCS product. You will receive full credit for 
your initial purchase if you upgrade to a higher- 
priced MS-DOS version of PVCS. 

Personal PVCS — Offers most of the power and 
flexibility of Corporate PVCS, but excludes the 
features necessary for multiple-programmer 
projects. 

Corporate PVCS - Offers additional features to 
maintain source code of very large and complex 
projects that may involve multiple programmers. 
Includes multi-level branching to effectively main¬ 
tain code when programs evolve on multiple 
paths (e.g. new versions for different host 
systems, or a new program based on an existing 
program). 

Network PVCS — Extends Corporate PVCS for 
use on Networks. File locking and security levels 
can be tailored for each project. 

PVCS for VAX systems — Requires VMS. Uses 
the same interface and archive format as MS- 
DOS version. Supports branching and offers file 
locking and other security features for multiple- 
programmer projects. 



MS-DOS* 

VMS 

PC/XT/AT 

Micro VAX II 

VAX7XX 

VAXSxxx 

Personal PVCS 

$149 




Corporate PVCS 

$395 




Network PVCS 

$995" 

$4,950 

$9,500 

$10,500-»- 

PolyMake 

$149 




Network 

PolyMake 

$447" 

$1,250 

$2,375 

$2,500-1- 


'Compatible with MS-DOS 2.0 through 3.3. 

Compatible with the IBM PC/XT/AT & other 
MS-DOS PCs. 

"5 Station LAN License. Call for pricing 
on larger Networks. 

TO ORDER: 

VISA/MC 1^800^547*4000. 
Dept. No. 310. 

Oregon & Outside USA call (503) 645-1150. 
Send Checks, RO.s to: POLYTRON 
Corporation, 1815 NW 169th Place, 
Suite 2110, Beaverton, OR 97006. 


POLYTRON 


High Quality Software Since 1982 circle no. i9o on reader service card 









































If you're going to Fall COMDEX you 
may be leaving it with the ultimate PC 
... IF you participate in PC Tech Jour¬ 
nal's SYSTEM BUILDER CONTEST. 

All you have to do is visit the PC Tech 
Journal booth for your PC System 
gamecard and component ballot, 
then stop by participating exhibitors' 
booths to receive the various compo¬ 
nents necessary to qualify. Return the 
completed gamecard with your vote 
for the dream system for entry in the 


drawing . . . And your chance to win 
THE ULTIMATE PC! 

For more information visit us at 
booth 1330 at Fall COMDEX. 
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MAGIC PC 


of the MGMAIN.EXE file with the run¬ 
time version. In runtime, the develop¬ 
ment Options menu is not available 
and the Execution Definition Tables 
cannot be displayed or modified. 

Because magic pc operates as a 
database engine rather than as a lan¬ 
guage translator, many concepts associ¬ 
ated with translators are not applicable. 
For example, it has no code to tune in 
order to increase execution speed and 
no interfaces to other languages, al¬ 
though external commands can be exe¬ 
cuted, command-line parameters can 
be passed to DOS, and data can be 
written to and read from external files. 

However, some parameters can be 
adjusted to increase performance 
speed. One is the method of opening 
and closing files, magic pc normally 
opens the files used by a task when the 
task is invoked and closes them when 
it exits; child tasks do the same. In¬ 
stead, files opened by a child task can 
be added to a parent task’s file list so 
that they are opened when the parent 
task is invoked. This eliminates the 
need—and the time—to open and 
close these files each time that the 
child task is invoked. 

EASY WINDOWS 

In the development environment, magic 
PC makes extensive use of windows, 
which are easily incorporated into an 
application. Each task of the application 
has a main screen and usually has addi¬ 
tional screens or windows for the sub¬ 
tasks. At the top window level is the 
system menu, which displays the sys¬ 
tem file names. The second level is the 
subsystem menu, which displays the 
labels assigned to a group of programs. 
The third level is the program menu, 
which displays the labels assigned to 
the individual programs. 

Beginning at the top-level menu, 
the developer executes functions in 
runtime by positioning the highlight 
and pressing the Enter key. The devel¬ 
oper then accesses the functions to de¬ 
fine the design by pressing the appro¬ 
priate function keys. He then can 
zoom-in to define a segment of the 
application and zoom-out to test it, ei¬ 
ther by using the built-in checker or 
simply by running the application. 

Screens and windows are defined 
using the Display Blocks Table, which 
can be reached from almost any point 
in the program. As in the case when 
other parameters are defined, if the 
developer uses the Zoom key to call 
this table from the Execution Definition 
Table, and then uses the End key to 
exit, the appropriate reference will be 


placed in the Execution Definition 
Table. Figure 5 shows the tables and 
screens that can be reached from the 
Display Block Table. 

Display blocks can be used as 
screens, windows, record layouts, or 
report layouts. In any case, the devel¬ 
oper is able to define the display 
blocks by using the screen editor. All 
printable characters in the extended 
ASCII character set can be used in the 
labels, ruling lines, and symbols. 

Zooming from the screen editor 
takes the developer to the Display Field 
screen, which is used to select and 
place input/output fields in the display 
block. On this screen, the developer 
can select a field for insertion by either 
pointing and shooting or by specifying 
its display attributes. 

The Display Field screen lists, by 
file, the fields that have been defined 
in the Data Dictionary. When a field is 
selected, the data ype, field lengtli, and 
position in the display block are en¬ 
tered automatically. Other attributes are 
given default values, but can be edited. 
When the Display Field screen is 
exited, the field picture is inserted in 
the display block. It can be inserted 
with or without field description, which 
can be displayed above or to the left of 
the actual field picture. 


An expression can be displayed on 
the screen by defining a field number 
0, instead of using a field listed in the 
Data Dictionar)^ The developer enters 
an expression by zooming to the Ex¬ 
pression Table, then selecting an exist¬ 
ing expression or creating a new one. 

Data validation is specified using 
tlie Display Field screen and Execution 
Definition Table. The screen contains 
the field-picture definition, which can 
allow or disallow negative values. A 
Select Field entry in the Execution Def¬ 
inition Table can assign a default value 
to a field, enable or disable input to a 
field, and determine which records are 
included in the task’s domain. 

DYNAMIC LINKING 

Relations between files—links, in magic 
PC terminology—are specified in the 
Execution Definition Table, rather than 
in the Data Dictionaiy. A task has one 
main file and as many linked files as 
required. Links are not only dynamic, 
but are also nonprocedural and exist 
only as long as specified in the Task 
Execution Definition Table. 

Links can be established in the fol¬ 
lowing four modes: normal, read, 
write, and always. These modes allow 
the user to specify precisely the effect 
desired on the linked file. A link is es- 


RUN UNIX 

Run DOS. 

Run UNIX RUN DOS. 

Run Unix Run DOS. 

RUN DOS MERGE 


Run DOS Merge, Microport's new 286 and 386 application environment that makes 
virtually all the 20,000+ DOS applications available under UNIX.® Instantly. For as 
little as $149. So you can compile a UNIX program and run a UNIX utility while editing 
text under DOS. You get the advantage of a double 
standard. Without doubling the price. 

Run run run to your phone for free info and a UNIX 
discount coupon. 

(800) 722-UNIX/(800) 822-UNIX in CA 

MICROPORT 

UNIX is a registered trademark of AT&T. © 1987 Microport Systems, Inc. 


Real UNIX, $199 
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MAGIC PC 



The new 

F286 PC-AT com¬ 
patible board-level 
CPU from I-Bus gives you a whole new 
dimension of speed and freedom in PC or 
PC-AT bus system design. 


It’s all on a PC add-on-sized board 
—for use with a passive backplane just 
like other board-level systems. You just 
add the expansion cards, put it in a box 
(I-Bus has loads of backplanes and 
boxes), and it’s ready to execute any 
PC-AT applications software. 


Use the F286 in a disk-based or disk¬ 
less system, with or without a keyboard, 
with or without a display. 

It’s packed with features such as 10 
MHz zero wait state operation. Separ¬ 
ately clocked 80287 support (runs at full 
speed—not half speed as in other AT’s). 
512K RAM. Battery-backed clock/calen¬ 
dar. Optional PROMDISK to run any ap¬ 
plication from the F286’s user EPROM. 


And best of all, it’s designed, built and 
supported by I-Bus—the originators of 
the passive backplane PC Bus. 

If you’re into systems, we speak your 
language. Call us TOLL FREE at: 

800-382-4229 (in CA caU 






The Full Service PC Bus Company 


5780 Chesapeake Court 
San Diego, CA 92123 TLX: 910 240 0290 
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The Display Block Table is used to define the visual interface, including input 
screens, screen displays, reports, zoom windows, and formats for import/export of 
data. A window editor is accessible with a keystroke. 


tablished when a key in the linked file 
matches a linking expression calculated 
in the current file. If a link is success¬ 
ful, the first three link modes (normal, 
read, and write) are equivalent. While a 
link is in effect, the operations tliat se¬ 
lect real fields do so from the linked 
file. Thus, many of the files can be 
updated simultaneously. 

If a link fails, the link mode deter¬ 
mines the action taken. In normal 
mode, the process is interrupted, an 
error message is displayed, and the sys¬ 
tem waits for different data to reestab¬ 
lish the link. In tlie read mode, the 
process continues, but the linked fields 
are filled with zeroes or blanks. In 
write mode, the system creates a new 
record in the linked file, using data es¬ 
tablished in the assign fields of the 
Execution Definition Table. In the al¬ 
ways mode, the process creates a rec¬ 


ord in the linked file without attempt¬ 
ing to establish a link. 

MAGIC PC supports one-to-many, 
many-to-one, and many-to-many rela¬ 
tionships. These relationships are im¬ 
plemented by using the Task Definition 
as well as the Data File Definition. A 
unique criterion from a parent file is 
used to limit the range of records in a 
child file that participates in a task or a 
subtask. Thus, a parent task can supply 
a set of criteria, and a subtask can dis¬ 
play and/or process all of the records 
tliat meet these criteria. A scrolling 
window can be defined for the subtask 
in order to allow the display of several 
records that meet the criteria. 

COMPLEX REPORTS 

Reports are designed with the same 
tools used to create screens and win¬ 
dows—the Display Blocks Table and 
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PROGRAMMABLE 
I EDITOR 



Call 1-800-45-VEDIT for 

FREE Fully Functional Demo Disk 


Stunning speed. Unmatched performance. Total flexibility. Simple 
and intuitive operation. The newest VEDIT PLUS easily satisfies 
the most demanding computer professional. 

Try a Dazzling Demo Yourself. 

The free demo disk is fully functional—you can try all features 
yourself. Best, the demo includes a dazzling menu-driven tutorial 
—you experiment in one window while another gives Instructions. 

The powerful “macro” programming language helps you eliminate 
repetitive editing tasks. The impressive demo/tutorial is written 
entirely as a “macro—it shows that no other editor’s “macro” lan¬ 
guage even comes close. And VEDIT PLUS is only 40K in size. 

Go ahead. Call for your free demo today, You’ll see why VEDIT 
PLUS has been the #1 choice of programmers, writers and engi¬ 
neers since 1980. 

Only VEDIT PLUS is this Flexible. 

The installation lets you pick from closely emulating the keyboard 
layout of Word Perfect, WordStar and others. Or you can easily 
create your own layout and even your own editing functions. Sup¬ 
ports any screen size—you pick screen colors and attributes. 

Supports the IBM PC, XT, AT and PS/2. Also supports MultiLink, 
PC-MOS/386, Concurrent DOS and most networks. Also avail¬ 
able for MS-DOS, FlexOS (protected mode), CP/M-86 and CP/M. 
(Yes, we support windows on most CRT terminals, including CRTs 
connected to an IBM PC.) Order direct or from your dealer. $185. 

Special: VEDIT (single file, no windows) for CP/M—$49. 


• Fully Network Compatible 

• Call for XENIX-286 version 

• 30 Day Money-back guarantee 


Compare 

Features 

BRIEF 

and Speed 

Norton 

Editor PMATE 

VEDIT 

PLUS 

‘Off the cuff’ macros 

No 

No 

Yes 

Yes 

Built-in macros 

Yes 

No 

Yes 

Yes 

Keystroke macros 

Only 1 

No 

No 

Unlimited 

Multiple file editing 

20 -F 

2 

No 

20 -F 

Windows 

20 -F 

2 

No 

20 -F 

Macro execution window 

No 

No 

No 

Yes 

Pop-up menus 

No 

No 

No 

Yes 

Execute DOS commands 
Automatic processing of 

Yes 

Yes 

Yes 

Yes 

Compiler errors 

Yes 

No 

No 

Yes 

“Cut and paste” buffers 

1 

1 

1 

36 

Undo line changes 

Yes 

No 

No 

Yes 

Paragraph justification 

No 

No 

No 

Yes 

Convert to/from WordStar 

No 

No 

No 

Yes 

On-line calculator 

No 

No 

No 

Yes 

Configurable Keyboard 

Hard 

No 

Hard 

Easy 

43 line EGA support 

Yes 

No 

No 

Yes 

Manual size/index 

250/No 

42/no 

469/Yes 

380/Yes 

Benchmarks in 120K File: 

2000 replacements 

1:15 min 

34 sec 

1:07 min 

6 sec 

Pattern matching search 

20 sec 

Cannot 

Cannot 

2 sec 

Pattern matching replace 

2:40 min 

Cannot 

Cannot 

11 sec 



VEDIT and CompuView are registered trademarks of CompuView Products, Inc. BRIEF is a trademark 
of UndeiWare, Inc. PMATE is a trademark of Phoenix Technologies Ltd. Norton Editor is a trademark 
of Peter Norton Computing Inc. MultiLink and PC-MOS/386 are trademarks of the The Software Link, 
Inc. CP/M and FlexOS are trademarks of Digital Research. MS-DOS is a trademark of Microsoft. 

*Also available for Tl Professional, Tandy 2000, DEC Rainbow, Wyse WY700 and others. 

*Demo disk is fully functional, but does not readily write large files. 


CompuView 

1955 Pauline Blvd., Ann Arbor, Ml 48103 
(313) 996-1299, TELEX 701821 
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MAGIC PC 


the screen editor. The user specifies 
report execution by inserting the 
write-file operation in a task or subtask, 
with the appropriate display-block entry 
and file as parameters. 

A printed report typically consists 
of several display blocks, which are 
invoked by corresponding write-file 
operations, in the various levels of a 
task. Thus, the task prefix prints the 
report header, the record suffix prints 
the report body, and the task suffix 
prints the report footer. 

MAGIC PC does not supply default 
report formats. However, almost any 
format can be designed. For example, 
multiline reports, such as invoices with 
headers and footers, are easily de¬ 
signed on screen. 

The key to complex reports is the 
on-change level of the Level Definition 
Table, which is listed in the Execution 
Definition Table. The on-change level 
allows such activities as printing footers 
after a group of similar items (for ex¬ 
ample, all last names beginning with 
the letter B) and printing of headers 
before the next group of items. 

END-USER CONSmERAXIONS 

MAGIC PC is either single-user or mul¬ 
tiuser, depending on the batch file that 
loads Btrieve and the version of Btrieve 


loaded. Although magic pc supports 
only the Novell’s NetWare, Aker has 
indicated that magic pc will support 
other networks when Softcraft adds that 
support to Btrieve. 

Files can be opened in one of the 
following four modes: accelerated- 
exclusive file lock, preimage-exclusive 
file lock, record lock, and share. The 
mode is specified in the database field 
of the task header on a file-by-file 
basis; therefore, different tasks can 
open files in different modes. 

When the preimage-exclusive file 
lock is specified, magic pc maintains a 
preimage file for the automatic recov¬ 
ery of the data file in the event that a 
crash occurs while the file is being 
updated. The accelerated mode does 
not provide automatic recovery, but it 
has a faster response and requires less 
disk storage space. 

Because magic pc is intended pri¬ 
marily for application development, it 
does not provide some ad hoc facilities 
found in other systems. Without a com¬ 
mand language, it provides no way to 
instruct the system to open files, close 
files, browse, edit records, and append 
records in a purely ad hoc manner. 

To exercise the ad hoc facilities 
that MAGIC PC does provide, a task must 
be both defined and running. In other 


The Advanced 
Programmer's Editor 
That Doesn't Waste Your Time 


For DOS, Microport 
UNIX, or . .. 


OS/2 

Protected Mode 


JP^SJjLCI 







• Fast, EMACS-style commands—completely reconfigurable 

• Run other programs without stopping Epsilon—concurrently! 

• C Language support—fix errors while your compiler runs 

• Powerful extension language • Great on-line help system 

• Multiple windows, files • Regular Expression search 

• Unlimited file size, line length • Supports large displays 

• 30 day money-back guarantee • Not copy protected 


Only $195 


l_LJ 


anu 

Software Ltd. 


5740 Darlington Road 
Pittsburgh, PA 15217 



for IBM PC/XT/ATs or compatibles 


words, the application must be devel¬ 
oped before ^e ad hoc facilities be¬ 
come available. It is not possible to 
define a database and manipulate it on 
an interactive basis without also defin¬ 
ing at least one task, which must at 
least define the data view. 

An ad hoc query facility can be 
made available to the end user by de¬ 
signing a task so that it displays multi¬ 
ple records in line form. The devel¬ 
oper must define first a main task that 
accepts the various search criteria and 
then a subtask that displays the records 
that meet these criteria. 

The Options menu in the runtime 
mode then allows the end user to 
change the mode to Modify, Create, or 
Query and to perform the operations 
Locate, Range, Key, and Sort. Locate, for 
instance, displays the main screen or 
the active subtask’s window with blank 
fields. Any field or combination of 
fields can be filled-in with values. End¬ 
ing the Locate operation with the End 
key displays the first matching record. 
Range allows the user to specify a 
range for one or more fields. Ending 
the Range operation displays one or 
more matching records. Using the di¬ 
rectional keys displays additional 
matching records. 

The documentation consists of a 
single standard-size, loose-leaf binder 
comprising a tutorial and a reference 
section. The introduction strongly en¬ 
courages the new developer to work 
through the tutorial before attempting 
to develop applications. This is because 
the tutorial introduces the concepts 
that distinguish magic pc from other 
development environments. 

The tutorial is a good one; it is 
accurate and introduces virtually every 
topic covered in the reference section. 
It consists of a step-by-step process for 
the development of a fairly complex 
application, complete with zoom win¬ 
dows and multiline screens and re¬ 
ports. On-line, context-sensitive help 
screens in the design environment 
closely parallel the corresponding sec¬ 
tions of the reference manual. 

Vendor support is free for 90 days. 
After this period, annual paid support 
programs become available; these in¬ 
clude a hot line, updates, an electronic 
bulletin board, personal consultation, 
and individual training. 

MEASURING MAGIC 

The PC Tech Journal author-system 
benchmark application was developed 
in MAGIC PC to compare the package 
with other data managers in the series. 
The author system includes three data 
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provides complete information, advice, guarantees and every product for Microcomputer Programming. 


ANSI 85 
COBOL 


Item'. TSCOB COBOL Compiler Development System 
Level: Full level-2/FIPS high level 
Contents: All modules from ANSI 85/74 standards; 
ISAM package; Runtime System; 
reference and operational manuals 
Computer: IBM PC/XT/AT and compatibles 
Operating System: MS/DOS, PC/DOS 2.0+ 

Memory Requirement : 128K 

Price: Unbeatable 

Also Available: TSCED Full Screen Programming Editor 

Features: Pulldown menu; Searching/Replacing text; 

Inserting/Deleting text; Block Support; 
Multiple Windows/files; System Interface; 
Programming Support 
More Information: Call 1-800-421-8006 

TSCOB only $295 TSCOB & TSCED $330 

TANECO SYSTEMS, INC. 

17461 Irvine Blvd., Ste. K, Tustin, CA 92680 
Tel: (714) 832-3922 Fax: (714) 544-6448 
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Since 1981 HALO 
has been the 
industry standard 
library of graphic 
subroutines for the PC 
HALO has the largest inst 
ailed base of end-users and 
more ISV’s than any graphics 
soft\A/are environment. 

Why? Because HALO grows with the 
industry. Graphics experts at Media 
Cybernetics are constantly improving 
HALO and expanding its compatibility 
HALO supports 16 programming 
languages and over 125 devices. 
HALO is also compatible with IBM’s 
new hardware series. 

Media Cybernetics offers HALO 
programmers professional support, 
flexible, practical licensing terms, and 
the continuing commitment to assure 
that HALO will always be the most 
effective graphic toolkit in the industry. 

List: $300 Our: $205 


Call Today for FREE detailed 
information or try Risk-Free for 31 days, 
any product on this page. 


NEW! From Sterling Castle,., 

BASIC Development Tools 

Powerful “Automatic Programming” Tools 
That Save You Hours of Valuable Time. 

The novice or power programmer, can ea.sily add these professional features. 

■ Screen Builder I 

■ B-hTree \% M 

■ EZ Screen Pop-up Windows 
m Help Message System 

BASIC Development Tools'^’^ (BDT'^^) 
compatible with the newest, fa.stest compilers. 
including Microsoft QuickBASIC^*'' and Borland 
Turbo Basic.In BDT you have four powerful 
aids that can be used separately or together. 

Screen Builder System translates the painted 
.screen image into BASIC code which then can be merged in your program. 

B+Tree Data Manager is a very fast data file index .system providing both 
direct and sequential access to data. Complete source provided. 

EZ Screen Pop-up Window Manager, written in as.sembler, ea.sily inserts 
menus, windows, notepads. Saves a portion of the screen to/from a buffer. 

Help Mes.sage Sy.stem allows the creation of context sensitive help messages in 
your application program. 

With BDT you have four of the most popular programming aids for $99.00 
Includes two di.skettes and 220 page manual. . 

60 DA\’ FREE IRIAE. STERLING CASTLE"^^ 

ORDKR rOI)A\': (800) 722-7853 cv.ic, 7„: w..K,nf„.n s,,. s.,,. 174 ^^ 

(213)3()6-3()2() in California Mannadd rcv.ca^) 2 v: 


All trademarks acknowledced. 


Getting started 
in expert system development 
has never been this 




Announcing the Personal Consultant"* Series, 
from Texas Instruments. Now there’s a family of 
powerful expert system development tools to get 
you started and keep you going. 

Personal Consultant Easy (PC Easy) runs 
on select members of the Tl Professional and 
IBM* Personal Computer families or compat¬ 
ibles. Designed for those just getting started 
in expen system development, PC Easy is the 
low-cost, high-functionality tool for rapid proto¬ 
typing and development of expert system appli¬ 
cations on personal computers for only $495.' 

Personal Consultant Plus (PC Plus), the 
larger, more powerful member of the Personal 
Consultant ^ries, is priced at $2,950.' De¬ 
signed to take advantage of today’s more 
powerful AT-class of personal computers, 

PC Plus provides extended knowledge represen¬ 
tation features; increased rule capacity; and 
access to the Lisp language allowing sophisti¬ 
cated developers the flexibility to extensively 
customize their applications. 

Both microcomputer products feature a 
powerful rule entry language with integrated 
window-oriented editor; comprehensive user 


explanation facilities such as WHY, HOW, 
HELP, and REVIEW; support for TI and IBM 
EGA graphics; access to external information 
through DOS files or dBase™ inquiries; and the 
ability to deliver cost-effective versions of your 
applications with the addition of an optional 
run-time diskette. 

Knowledge bases created using PC Easy are 
100% upwardly compatible with the higher 
functionality PC Plus product on a microcom¬ 
puter, allowing you to ‘‘get started and keep 
going’’ with total confidence that your software 
investment will be preserved. 

PC Easy $ 439 
PC Plus $2599 

Texas'^ 

Instruments 


800 - 421-8006 


Tllli: PIUMiRAMMEK’S SHOP™ 

Your complete source for software, services and answers 


5-P Pond Park Road, Hingham, MA 02043 
Mass: 800-442-8070 or 617-740-2510 8/87 
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SQL Compatible Query System adaptable to any 
operating environment. 


CQL Query System. A subset of the Structured 
English Query Language (SEQUEL, or SQL) 
developed by IBM. Linked files, stored views, 
and nested queries result in a complete query 
capability. File system interaction isolated in an 
interface module. Extensive documentation 
guides user development of interfaces to other 
record oriented file handlers. 

Portable Application Support System 

Portable Windowing System. Hardware 
independent windowing system with borders, 
attributes, horizontal and vertical scrolling. 
User can construct interface file for any 
hardware. Interfaces provided for PC/XT/AT 
(screen memory interface and BIOS only 
interface). MS-DOS generic (using ANSI.SYS). 
Xenix (both with and without using the curses 
interface), and C-library (no attributes). 

Screen I/O. Report, and Form Generation 
Systems. Field level interface between 
application programs, the Query System, and 
the file system. Complete input/output 
formatting and control, automatic scrolling on 
screens and automatic pagination on forms, 
process intervention points. Seven field types; 
8-bit unsigned binary. 16 bit signed binary, 16 
bit unsigned binary. 32 bit signed binary, 
monetary (based on 32 bit binary), string, and 
date. 

Including Source Code 
$395.00 

File System interfaces include 
C-tree and BTRIEVE. 

HARDWARE AND FILE SYSTEM 
INDEPENDENT 

Machine 

Independent 

Software 

1415N0RTHGATE SO. #21B 
RESTON, VA 22090 

VISA/Master Charge accepted 

(703) 435-0413 


*C-tree is a trademark of FairCom 

IBM. SEQUEL. PC, XT. AT are trademarks of IBM Corp. 
MS-DOS and Xenix are trademarks of Microsoft Corp. 

COL and the COL Logo are trademarks of Kurtzberg Computer 
Systems. 



MAGIC PC completed two of the timed benchmarks faster than average. Import¬ 
ing, reindexing, and reporting all authors with a CA state code took longer. 


files, the associated indexes, and pro¬ 
grams to generate reports and perform 
benchmark timing tasks. 

Defining the database structure 
was straightforward, even for the devel¬ 
oper new to MAGIC PC. It provided a 
fast, efficient interface and required lit¬ 
tle in the way of learning new con¬ 
cepts. Defining the three database files 
and indexes according to the template 
took only a few minutes. 

The database also was imple¬ 
mented without substantial difficulty. 
However, one field specified as logical 
in the template was approximated as a 
numeric field in magic pc, because 
MAGIC PC does not provide a logical-data 
type. Another field, specified as a 200- 
character note field, and preferably a 
variable-length text field, caused two 
difficulties; that is, the magic pc data 
management package does not provide 
variable-length records and cannot read 
and write strings longer than 255 char¬ 
acters in import/export operations. 


For the author system, three tasks 
were needed, one for each data file. 
Each task required a data view that in¬ 
cluded all fields of the record struc¬ 
ture, plus a main screen listing these 
fields. Defining these basic tasks was 
accomplished quickly. 

To execute the tasks, a menu struc¬ 
ture had to be created that provided 
entries to the system, subsystem, and 
program tables in order to access the 
tasks. Just as data files are accessible 
only through tasks, tasks are accessible 
only through menus. 

In order to import the benchmark 
database, the following three additional 
tasks were required: The data view for 
each task had to be made identical to 
the data view for the corresponding 
data-entry task, a main screen had to 
be defined, and a read file had to be 
placed in the record suffix with an ad¬ 
ditional display block to define the rec¬ 
ord layout. Definition of the author- 
system reports was a simple matter. 
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At PC M^a 2 ine, we know how 
tough it is for you to sort out product 
claims, specifications and perform¬ 
ance questions. It’s not easy find¬ 
ing out what’s new, better, faster, 
quieter, cheaper, more compatible 
or more expandable. 

That’s why we ’re here. And why 
your subscription to PC Magazine is 
the best way to stay on top of it all. 
Twenty-two times a year, our edi¬ 
tors and columnists keep you fully 
informed about what you can expect 
from PC products—and which are 
best for the business tasks you have 
to accomplish. And every time you 


need help solving applications prob- Whether you need to link your micro 

lems, we’re there to back you up. to a mainframe, evaluate graphics 
The most experienced and sought- packages or upgrade your printers, 

after editorial staff in the industry. we’re here to help you do it all. 

Their credenhals plus the results of subscribe today. Save up to 
rigorousproducttKOngthattakes 62% offtheaniualsin^e-cop, 

place m PC Labs-the ouly ludepen- 

dent state-of-the-art testing facihty m i„^„ctory offer! 

computer publishing—are your ^ ^ ; 

assurance that PC Magazine gives 9”® ^ 

you all the facts. S29.97-Save 54% 

Issue after issue is devoted to helping 97!!!^save 62%^*^ 

you buy PC products for your busi- Savings based on annual single 
ness with confidence and to making ^opy price of $64.90. For fait 

sure that maximum benefits are service caU 1-800-852-5200 

derivea from that investment. rr,u 
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MAGIC PC 


Mailing labels took less than 10 min¬ 
utes, and the columnar reports took 
less than 30 minutes each. Indeed, the 
reports that were requested by the au¬ 
thor system in no way exhausted magic 
pc’s report capabilities. 

MAGIC PC performed two of the PC 
Tech Journal timed benchmarks faster 
than average (see figure 6). However, 
importing the author file, reindexing, 
and extracting all authors witli a state 
equal to CA took longer than the aver¬ 
age times reported to date. 

One limitation appeared during 
the fifth benchmark, which involves 
exporting the report file. The write-file 
operation in magic pc writes only in 
columnar format, magic pc can produce 
output in delimited format but requires 
considerable string handling. The long 
time needed to reindex the author file 
occurs because the Convert utility must 
read the records into the existing file 
and tlien write them to a new' file, 
using the new structure. 

IS IT MAGIC? 

Not really, but magic pc does offer a 
different approach to applications de¬ 
velopment, as Aker claims. In fact, Aker 
does not make the claims that it easily 
could, given the power of this pro¬ 
gram. Aker’s new slogan “Visual Data¬ 


base Language” appears to be a more 
appropriate description of the program 
tlian its previous one, the “Un- 
Language.” MAGIC PC does have a lan¬ 
guage, admittedly an unconventional 
one, and it provides a powerful means 
for using that language. 

The MAGIC PC package not only 
provides a pow^erful development envi¬ 
ronment, but it also precludes the use 
of other tools in the development pro¬ 
cess. Because the developer writes no 
program code, a programming editor is 
not a requirement. Because the win¬ 
dow facility is built-in, a windows pack¬ 
age is not needed. In addition, given 
that the screen editor handles the form 
design for the screen displays and the 
printed reports, a forms-design package 
is not a requirement. 

The following two key questions 
remain to be answered: First, can magic 
PC be used to develop applications that 
are equal in complexity to tliose that 
are possible in other systems? Second, 
can that development be accomplished 
in less time? 

From the above discussion, it is 
apparent that magic pc is equal to the 
task of developing complex applica¬ 
tions. The file sizes, record sizes, num¬ 
ber of indexes per file and segments 
per key, number of data files per data¬ 



^^1 in Desktop 
Conversion Systems! 
SCAN - DISK - TAPE 


Since 1982. Flagstaff Engineering has supplied thousands of conversion systems 
to customers in more than 50 countries worldwide. We manufacture and develop 
a vast array of specialized conversion products for the PC/XT/AT and the new PS/2. 
With our “SCANNING CONNECTION” systems you can scan images and text for use 
with your desktop publishing system and convert images to text using our OCR 
software. Our “DISKETTE CONNECTION” systems can read and write most SVz”, 
5Vi” and 8” diskettes. We have developed over 100 programs to transfer word 
processing, typesetting and data files from thousands of computer systems. Our 
“TAPE CONNECTION” systems can read and write 1/2” 9-Track 800/1600/6250 
BPl magnetic tapes from mainframe computer systems. Our new FIFO tape 
controller card can transfer tape data at rates up to 400 Kb/sec. For information 
on our products or prices please call us today at (602) 779-3341. 

f FLAGSTAFF 1120 Kaibab Lane 
_ GNGINGGRING Flagstaff, AZ 86001 


base, and other capacity parameters are 
comparable with tliose of competitive, 
but more conventional systems. 

The tliought that a complex appli¬ 
cation can be developed by using only 
13 operations—while other systems 
offer scores of key words—may be 
grounds for some initial doubt. How¬ 
ever, MAGIC PC performs many opera¬ 
tions automatically that must be specifi¬ 
cally coded in other systems. In addi¬ 
tion, MAGIC PC accomplishes a great deal 
with parameters that have to be coded 
in other systems. The 13 magic pc oper¬ 
ations are indeed the equivalent of the 
scores of key words tliat are provided 
in other systems. 

With regard to speed, the magic pc 
developers—or magicians, as they call 
themselves—report that they can de¬ 
velop applications in a fraction of the 
time that is required with other sys¬ 
tems. One of these magicians, in fact, 
completely rewrote applications in 10 
percent of the time that was required 
to code the originals. 

MAGIC PC does provide this poten¬ 
tial. The author system was developed 
in only a few hours. The database and 
the basic data-entry programs for the 
benchmark application were created in 
less than an hour. 

The real issue for most prospec¬ 
tive “magicians” is a matter of attitude. 
MAGIC PC requires the developer to 
think in unconventional terms. Those 
who persist in thinking of an applica¬ 
tion in the terms of a conventional pro¬ 
gramming language will very likely 
experience difficulty. Those who can 
adapt to a new mode of thinking will 
have little difficulty. 

Specifically, the user of magic pc 
must think in terms of specifications 
rather than procedures, concentrating 
on what the application should accom¬ 
plish ratlier than on how it will accom¬ 
plish it. This approach therefore pre¬ 
cludes absolute control over the de¬ 
tails. Of course, a magician prefers to 
think of this loss of control as not hav¬ 
ing to worry' about the details. 

One example of this is the open¬ 
ing and closing of files. Most DBMS 
manuals remind the user/developer to 
follow certain rules. Aker took a differ¬ 
ent approach—if these operations must 
be performed so religiously, then put 
them in the program, not in the man¬ 
ual. However, magic pc does offer con¬ 
trol over the manner in which files are 
opeiied and closed for applications in 
which the defaults are not suitable. 

Another example is the sequence 
of execution, magic pc certainly oper¬ 
ates in a sequential manner, but the 
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Any Software On An RGB Monitor 


Alow, EGA WONDER displays VGA 
on multi-sync monitors. 


Without switching or having to take the system 
apart, without having to use specific monitors 
for specific programs, the EGA WONDER, with 
SoftSense Automatic Mode Switching, upgrades 
the EGA standard and maintains downward 
compatibility to older standards on any monitor. 

EGA WONDER now runs the new IBM VGA^ 
graphics standard plus 800x560, 752x410 
and 640x480 high resolution text and graphics on 
Multisync type monitors and 752x410 resolution on 
25kHz 400 line monitors providing a WYSIWYG 
display for popular desktop publishing software such as 
PageMaker and Ventura Publisher. With high resolu¬ 
tion drivers to enhance Windows, AutoCAD, GEM, 1-2-3 
and Symphony, EGA WONDER displays desktop 
publishing, computer aided design, spreadsheets and 
icon operating environments with up to twice the 
normal resolution of EGA on MultiSync monitors. 
EGA wonder’s expanded 132 column capability 
^lows Lotus users to display a year-at-a-glance of 
information on 1-2-3 and Symphony spreadsheets. 
Connectivity support to mini and mainframe 
computers is provided because EGA WONDER 
runs SmarTerm and VTerm in 132 columns. Word 
processing in 132 columns is fully supported on 
WordStar and WordPerfect. 

EGA WONDER supports 800x560, 752x410 and 
640x480 modes on MultiSync monitors, 752x410 on 
25kHz 400line monitors and EGA, CGA, MDA, Hercules 
and 132 column modes on MultiSync, EGA, 400 line 
25kHz2, RGB3, TTL Monochrome, Composite^, Com¬ 
paq Portable^ and IBM PC Portable monitors. 

EGA WONDER represents a new beginning for 
users of IBM PC/XT/AT, IBM Series 2 Model 30, or 
compatible computers and is now available from 
all major computer stores. Call us today at 
(416) 756-0711 for more information. 


Any Software On A Monochrome Monitor 


Any Software On An EGA Monitor 


Any Software On A 


Multisync Monitor 


PdfietblcerS by Aldus Corporatii 
U.S. Uersion l.ia 


S Aldus Corporation. 1986, All riyhts f 
rcseroed. Portions g IticrosoFt Corp,, & 
19Rii, 1985. All rights reserwed. £ng- j 
lish Hyphenation and Database g Houghton U 
HiFFlin, 1986. All rights reserwed. 


ATI Technologies Ina 
3761 Victoria Park Ave., 

Scarborough. Ontario. Canada MIW'352 
Tel; (416) 756-0711 Fax: (416) 756-0720 
Tlx: 06-966640 (ATI TOR) 

Technology you can Trust 


Trademarks; ATI, EGA WONDER - ATI Technologies Inc., IBM - International Business Machines Inc.. Compaq - Compaq Computer Corp.. MultiSync - NEC Home Electronics Inc 
Windows-Microsoft Inc., GEM-Digital Research Inc.. 1-2-3. Symphony-Lotus Development 

Corp. .Ventura Publisher - Xerox Corp. .PageMaker - Aldus Corp.. Smarferm - Person Inc. .VTerm - Coefficient Systems Corp.. AutoCAD - Autodesk Inc., Hercules - Hercules Computer Technology. 

(1) Any Sottware, Any Monitor. Any Time applies to IBM digital monitors, graphics, standards. 

(2) 132 columns not available on 25 kHz monitor. 

1 ^ 1 ^' sottware displayed via interlacing on RGB and Composite monitors. Flickerino effect of interlacing reduced with anti-glare screen filler. All other modes are non-interlaced 

(4) Via opbonal Compaq Expansion Module - Suggested list price - $99. 

(5) Runs VGA Modes 11 S 12 on Multisync Monitors. 


[Calculatori 
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MAGIC PC 




• Fully disassembles both .EXE and .COM files! 

• Performs recursive flow- and Segment Register data-trace to determine SEGMENT, 
PROC & Data Areas (even within 'CODE' segments)! 

• Outputs appropriate SEGMENT and PROC pseudo-ops at proper places within the 
assembly-language output! 

• Outputs data areas using most appropriate form of DB or DW (ASCII printable text 
as a character string, others as their hex value). 

• Chooses data lengths (DB or DW) to match byte or word data references in code, 
allowing most memory references to be free of BYTE or WORD length operators. 

• Outputs large, all-zero areas with "DB/DW nn DUP (?)" to prevent excessive out¬ 
put from large buffers, uninitialized arrays, etc. 

• Fully labels both code and data. Labels are of the form 'Hxxxxx', where 'xxxxx' is 
the hex offset of labelled item from the beginning of the program. 

• Outputs code, data & pseudo-ops in IBM* and Microsoft** MASM assembler 
format. (Output may be directed to display, printer, and/or disk.) 

• For IBM* PC*/XT*/AT* & compatibles, 128K + RAM, 1 or moredisks, DOS2.X-t-. 

#8634-22 PC-DISnDATa 2.0 (SSDD S-’A- diskette) and manual .$165 

U.S. Funds Only. Add $3 shipping (U.S. & Canada), $10 (overseas air) per item. Ohio residents 

please add 6% sales tax. ‘Registered trademark, IBM Corporation. “Registered trademark, Microsott. 

To order, phone (513) 435-4480 (M-F, 9 A.M.-5 P.M. E5T), or 
send check, money order, or VISA/MasterCard information 
(name, street address (no P.O. Box please), card number, 
expiration date, and your telephone number) to: 

PRO/AM SOFTWARE 

220 Cardigan Road Professional Software for both Novice and Expert 

Software Centerville, OH 45459 


Dealer Inquiries Welcome. 
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ADVANCEDi 


COMMUNICATION-LINK 


Intelligent crossroads 
for multiusers 


Nobody ever told your PC how to deal with 
eight channels of data traffic. But now, it’s 
got some help. It’s got the ACL Serial Card 
that takes the panic and frustration out of 
multiuser systems... and replaces them 
with speed and orderliness. 


*NO DATA PILE UPS! High speed dual port memory teamed with a PC compatible CPU 
gives you a high performance communication coprocessor. 

* MAXIMUM ADAPTABILITY! Eight independent channels of RS-232, with full hardware 
modem control handshakes, or software flow control. Also, RS-422 and RS-485 available, to 
interface with industrial process controls. 

* CREATE AND RUN YOUR OWN 
PROGRAMS! Download custom 
programs and have ACL run them. 

DRIVERS FOR MOST MULTIUSER SYS¬ 
TEMS (XENIX?* MICROPORT UNIX,** AND 
QNX) Give us a call. Find out how the ACL Serial 
Card can help your PC reach its full potential. 


TFCHf^OG/ES /AC 


STAR GATE TECHNOLOGIES INC. 

33800 Curtis Blvd., Eastlake, OH 44094 
(216) 951 -5922 TELEFAX NO. (216) 946-6892 
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developer need not be so concerned 
about the sequence of execution as in 
other systems. With a strictly proce¬ 
dural programming language, the de¬ 
veloper must exercise complete control 
over the execution sequence. With 
MAGIC PC, the system determines the 
sequence of many operations. In many 
instances, however, the developer has 
the option of specifying the sequence 
of events or tlie combination of events 
that will trigger an action. 

Although MAGIC PC does relieve the 
developer of the need to oversee many 
routine tasks, it does not simplify the 
tasks of systems analysis and actual 
database design. The developer must 
understand the requirements of the 
end user and be able to design an ap¬ 
propriate database structure. And even 
though MAGIC PC has no code to write, 
the developer must be able to specify 
the appropriate magic pc operations. 

With MAGIC PC, it is also not neces¬ 
sary to hit upon the exact solution the 
first time through a project. The magic 
PC package provides as ideal an envi¬ 
ronment for the “cut-and-try” devel¬ 
oper as it does for the analytical type. 
Applications can be developed either 
by designing a complete database struc¬ 
ture and then a complete set of pro¬ 
grams or by starting with a simple sys¬ 
tem and then extending it, a feature at 
a time, with operational tests at each 
stage of the development process. The 
traditional approach of designing a 
main program with stub subroutines 
has a direct analog in magic pc. 

The developer who writes code 
and then compiles it to see the error 
list also will feel at home, magic pc’s 
checker finds all the unused virtual 
fields and expressions, check data 
types, and the like. 

MAGIC PC provides a viable alterna¬ 
tive to conventional language-based 
database environments. The only fea¬ 
ture sacrificed is ad hoc queries, which 
is a facility that many end users would 
not use anyway. In return, the magic pc 
developer can work with a small set of 
operations—with far fewer keystrokes 
than those required in a conventional 
environment—to develop complex 
applications including windows, menus, 
and multiline displays. Finally, by work¬ 
ing with rules rather than lines of 
code, the developer can concentrate on 
what is to be accomplished rather than 
on the details associated with accom¬ 
plishing it. I ^-1 


Victor E. Wright is manager of process engi¬ 
neering at Luckett & Farley, a fiiin located 
in Louisville, Kentucky. 
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Tandy Computers: 
Because there is 
no better value. 


The New Tandy*4000 



Now available for 
Tandy VARs 


Make the Tandy 4000 part of your system and 
unleash the incredible power of the 32-bit, 16- 
megahertz 80386 microprocessor. With the 4000, 
you can configure a 386 system for less than you 
might pay for a 286 model. 


The 4000 will run PC and AT® software with 
awesome speed. And when OS/2™ becomes avail¬ 
able, you can realize the full potential of 80386. 
When used with XENIX®, the 4000 can be the 
heart of a multiuser office system. Or configure 
the 4000 as a file server in a 3Com® workgroup. 

The 4000 features 1 MB RAM (expandable to 
16 MB), a 1.4 MB 3 V 2 " disk drive, two additional 
device slots, six AT and two XT™ slots. Serial 
and parallel ports are included, too. 

The Tandy 4000 is available through the Tandy 
Value-Added Resale program. Tandy 
VARs have no annual volume commit¬ 
ment. Discounts are based on the 
number of computers ordered at 
one time, with bonuses based 
on quarterly purchases. 
There are extra incen¬ 
tives for leased orders 
and network and mul¬ 
tiuser system sales. A con¬ 
venience buying option allows Tandy VARs to 
purchase selected accessory items from Radio 
Shack Computer Centers at a discount. Call or 
return the coupon today. And visit Tandy at 
Booth 2616, COMDEX Las Vegas, Nov. 2-6. 




landy Corporation 

Value-Added Resale 

(81 7) 390-3099 CIRCLE NO. 176 ON READER SERVICE CARD 


Send information 
on Tandy’s VAR 
program and products. 


Mail To: Radio Shack 
Dept. 88-A-1167 
300 One Tandy Center 
Fort Worth. TX 76102 





Name_ 

Company 
Address _ 

City_ 

ZIP_ 

Phone_ 




AT/Reg. TM and XT/TM IBM Corp. XENIX/Reg. TM Microsoft Corp. 
3Com/Reg. TM 3Com Corp. 
















































AST-The Only Che 



Enhanced AST-5251/11™ and Enhanced 
AST-5251/11 Plus™ Dual Processors, 
unparalleled speed and versatility, and 
more new features highlight AST's 
Enhanced 5250 emulation products. Both 
provide a complete hardware and soft¬ 
ware solution allowing IBM® PC, XT, AT,® 
PS/2™ or compatibles to emulate IBM 
5251 Model 11, 5291 or 5291 Model 1 ter¬ 
minals in a local twinax environment. 

And, these boards offer convenience 
as a standard feature. You will find that the 
familiar way in which you use your PC 
to communicate and manipulate data will 
still be familiar, even when you're com¬ 
municating with your System 3X. 

But, more than emulation, these 
enhanced AST products offer the same 
features found in all of AST's 5250 prod¬ 
uct family. Features like: bidirectional file 
transfer, password security and multiple 
printer support. 


AST-5251/12™ When your System 3X 
answers are more remote, the AST-5251/12 
brings them closer. Our complete, hard¬ 
ware and software package allows IBM 
PC/XT/AT and PS/2 or compatibles to emu¬ 
late an IBM 5251 Model 12 terminal and 
communicate with an IBM System 3X com¬ 
puter in an SNA/SDLC environment. 

And, you don't have to sacrifice ver¬ 
satility or features to gain the benefits of 
remote communications for your per¬ 
sonal computer. You can choose between 
switched, leased, point-to-point or multi¬ 
point lines, or choose a modem eliminator 
for direct connection in a local envi¬ 
ronment. And, installation is simplified 
through a complete and easy-to-use 
configuration menu. 

Another AST 5250 family feature is AST's 
special Hot-Key support, which allows 
you to switch between PC-DOS and System 
3X sessions with a toggle key. 


AST-5250/Local Ouster™ and AST- 
5250/Remote Cluster™ When it comes to 
cost-effective solutions for sharing the 
wealth of your System 3X consider AST's 
Cluster products. Both Local and Remote 
Clusters provide either 5251 Model 11 
(TWinax) or 5251 Model 12 (SNA/SDLC) 
display terminal emulation for a master 
PC and up to four other PCs or VT-100 com¬ 
patible terminals. 

These PCs and/or terminals do not 
require any additional hardware. They are 
connected to the master PC through 
simple RS-232 cables. Add this feature 
to a low-cost asynchronous modem 
interface, and you've got plenty of cost- 
effective options at your command. 

Another AST 5250 family feature is 
a built-in, IBM-compatible Application 
Program Interface (API), which provides 
integration of System 3X and PC appli¬ 
cations, so you can achieve the utmost 
in desktop power and flexibility using 
IBM PC Support 36/38. 


You'll find that all of the features you need, the vari¬ 
ety you desire and the price/performance you 
demand are in every one of AST's 5250 emulation 
products. 

From single-user local and remote solutions, 
to gateways, clusters and fully configured 5250 
PCs, AST delivers the most compatible System 3X 
connectivity products available. 

And, AST's System 3X communi¬ 
cations products 
helped define the 
industry stan¬ 
dards for relia¬ 
bility, innovative 
design and features. 


Our 5250 family of products share the same 
multitude of features, and operate in the same way 
This reduces the time you spend learning how 
the systems work, and gives you the maximum 
amount of flexibility in designing an intelligent 
communications system between your System 3X 
computer and your PCs. 

AST—The Connectivity Company 

Since AST began 
developing connec¬ 
tivity products in 
1981, we've continu¬ 
ally enhanced and 
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AST-5250/Local Gateway™ and AST- 
5250/Remote Gateway™ The sophistica¬ 
tion of local area networks and System 
3X connectivity come together in AST's 
Local and Remote Gateway products. Full 
IBM 5250 support is provided for up to 
seven network nodes (display sessions or 
printer sessions) with one gateway but 
you can utilize as many as three gateways 
in a single network. That gives you com¬ 
plete 5250 communications for up to 21 
PCs, XTs, ATs, PS/2s or compatibles. 

Both Local (through twinax cable) and 
Remote (through SNA/SDLC communi¬ 
cations) offer the same large selection of 
features found on all AST 5250 products. 

AST Gateway's are compatible with AST 
and IBM Local Area Networks, as well as 
any NETBIOS-compatible LAN. And, both 
local and remote gateways can exist on 
the same network. This means that 
multiple System 3X's can be accessed 
simultaneously. 


AST-5250/Async Dialup™ If you are look¬ 
ing for a way to connect your remote PC 
to a System 3X through an asynchronous 
modem, look no further than AST-5250/ 
Async Dialup software. It's the answer for 
cost-effective System 3X connectivity. 

Your link to your System 3X is a master 
PC, XT, AT, PS/2 or compatible equipped 
with a local or remote emulation product. 
Use your asynchronous modem for the 
connection to the master PC, and you'll 
have all of the features of AST's System 
3X communications at your fingertips, 
including "dialback security" so your 
host access is protected. 

Like the rest of AST's 5250 family of 
products, the AST-52 50/Async Dialup has 
a printer emulation feature which lets 
inexpensive PC printers act like IBM 5256, 
5224, 5225 and 5219 printers. 


5250 Preinium/286™ The 5250 link 
is the PC, and you can't get a better AT- 
compatible personal computer than the 
AST 5250-Premium/286. Not only does 
this remarkable PC contain all of the 
advanced features of a 286,10 Mhz com¬ 
puter, it also has the additional ability to 
operate as an IBM 5250 terminal emulator. 

And, you have the ability to choose 
optional ways to connect the PC to 
your System 3X: Stand Alone, Gateways 
or AST Cluster, all in local or remote 
configurations. 

Features you'll find on the AST 5250- 
Premium/286, as well as on any member 
of the AST 5250 family, include: screen 
"snapshots" which save images in memory 
for later use; international keyboard 
support; extensive configuration menus 
and automatic sign-on to simplify the 
connection to the System 3X. 


expanded our lines of System 34/36/38 commu¬ 
nications products, our mainframe connectivity 
line, our large selection of modems and a complete 
selection of local area network solutions. 

When it comes to system connectivity, make 
sure you rely on the company that's known for 
reliability, compatibility and capability You Guessed 
it AST. 

For more information on AST and 3X Connec¬ 
tivity, call ( 714 ) 863 - 1480 . Or send the coupon to 
AST Research, Inc. 2121 Alton Avenue, Irvine, 

CA 92714-4992, Attn: M.C. 


^ Yes, send me more on AST's 3X Connectivity products today. ^ 


□ AST-Enhanced 5251/11, 
and Enhanced 5251/11 Plus 

□ AST-5251/12 

□ AST-5250/LocaI Cluster, 
AST-5250/Remote Cluster 

Name 


Title 


Company 


Address 


City/State/Zip 


Telephone 


□ AST-5250/Local Gateway, 
AST-52 50/Remote Gateway 

□ AST-5250/Async Dialup 

□ AST-5250 Premium/286 




^ I 


AST markets products worldwide-in Europe call: 44 1 568 4350; in the Far East call: 852 0499 9113; in Canada call: 416 826 7514. AST and the AST logo are 
registered and AST-5251/II, AST-5251/II Plus, AST-5250/Local Gateway, AST-5250/Remote Gateway, AST-5250/Local Cluster, AST-5250/Remote Cluster, AST-5250/ 
A^c Dialup, AST 5250-Premium/286 and AST TUrboLdser trademarks of AST Research, Inc. IBM and AT are registered trademarks and PS/2 is a trademark of 
International Business Machines Corp. Copyright © 1987, AST Research, Inc. All rights reserved. 
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COMPUTER GRAPHIC»DQV JACOBSON 



I n the past two years, the method of 
communicating with a host IBM 
System/34, 36, or 38 has changed 
dramatically. IBM alone has advanced 
the 5251 concept through a chain of 
improvements that have led to tlie in¬ 
troduction of numerous terminal op¬ 
tions. Hardware and software products 
from Asher Technologies, AST Re¬ 
search, and IDEAssociates provide the 
systems planner with new access paths 
from LANs to larger IBM machines. 

In the early days of the System/34, 
the system engineer had a choice of 
installing either a 5251 Model 11 (a 
local 5251 workstation) or a 5251 
Model 12 (a remote unit). Several op¬ 
tions were available for these basic 
units, such as cable-through, which is 
usually standard now, or dual display, 
in which two operators can use one 
unit containing two displays back-to- 
back and two keyboards. 

Around the time the System/36 
was announced, several new display 
stations also were introduced: the 
5291-1, a monochrome replacement for 
the workhorse 5251; the 5292-1, a huge 
color monitor that appropriated pre¬ 
cious desk space; and the 5294, a re¬ 
mote controller that replaced the 
5251-12. The 5294 acts as a remote 
workstation controller, offering more 
flexibility than the traditional 5251-12. 

The method of attaching a PC to 
the System/36 was tlien in its crudest 


form with IBM’s first version of the 
5251 emulation card. Not much later, 
the 5291-1 monochrome monitor was 
discontinued, replaced by the 5291-2 
and the 3180; and the 5292 color moni¬ 
tor was replaced by the 3179-2, which 
had better resolution and a much 
smaller footprint. 

As 5251 emulation became more 
popular, a variety of boards became 
available from several vendors (see 
“The 5251 Connection,” Geriy Kaplan, 
July 1986, p. 131). 

In the larger office environment, 
5251 emulation has led to the local 
•area network (LAN), in which PCs are 
replacing (or substituting for) central 
data processing facilities such as main¬ 
frames or minicomputers. However, 
linking many PCs together does not 
always solve the requirements of a 
large data processing system. Fre¬ 
quently, a data processing facility will 
keep corporate databases on minicom¬ 
puters and use a LAN to connect all the 
PCs to interchange mail and other in¬ 
formation. This arrangement becomes 
even more complicated when the PC 
user requires information from the 
minicomputer, as well. 

Several possible solutions exist for 
this problem. First, each user could 
have both a terminal dedicated to the 
minicomputer for access to corporate 
databases, and a PC connected to the 
LAN for all interoffice communications. 
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Agateway is one cost-effective way to 
expand host access in a multiuser 
environment. One of three current5251 
gateway products stands out from the rest 



GATEWAYS TO SYSTEM/3X 


Canon introduces 


More easy-to-use features. 

More expandability. 

More fonts and memory for graphics. 
More paper handling capability. 


MORE. 


€'Amn 



See us at Comdex 
Fall ’87 Booth #1546. 


mon 

LASER BEAM PRINTER 


Enjoy easy extended payments with the Canon Credit Card. 

Ask lor details at participating Canon dealers and retailers. 

AvailatDie only in U.S 

Canon U.S.A., Inc., Printer Division, One Canon Plaza, Lake Success. NY 11042. 
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) 1987 Canon U.S.A., inc. 


This solution is not only expensive, but 
the least advantageous for a healthy 
work environment. 

Second, each user could have a PC 
connected to the minicomputer using a 
5251 emulation board. This solution 
also has some drawbacks: cables must 
be run from the minicomputer to each 
group of PCs with 5251 emulation 
boards (no more than seven PCs can 
be attached per cable); a 5251 emula¬ 
tion board (about $700 each) must be 
purchased for each PC to be con¬ 
nected; and workstation addresses and 
ports (if available) must be allocated 
for each PC acting as a terminal. 

Third, one PC on the LAN could 
be connected to the host minicomputer 
using a 5251-gateway emulation pack¬ 
age. Each PC on the network then 
could access the host through the gate¬ 
way PC. Each of these solutions has 
advantages and disadvantages. The 
funds available for establishing the con¬ 
nectivity play a major role in the ulti¬ 
mate solution chosen. 

UNIQUE COMMUNICATIONS 

IBM’s 5251 product line is unique in 
the way it communicates with the host. 
At first glance, it appears that each ter¬ 
minal is operating in a half-duplex 


block mode, with characters locally 
echoed and the entire screen transmit¬ 
ted to the host. In this mode, the appli¬ 
cation programs and the workstations 
communicate on a page-by-page trans¬ 
mission, instead of field-by-field or 
character-by-character. All editing and 
field justification are performed locally 
by a semi-intelligent terminal and the 
final product then is transmitted to the 
CPU when the Enter key is pressed. 

This is often a good way to reduce the 
load on the main CPU. 

By contrast, on the PC each key 
pressed is echoed onto the display by 
the main processor, usually the 8088 or 
8086. The System/36 terminals also are 
not simply operating in block mode. 
IBM’s word-processing product, 
DisplayWrite/36, scans each keystroke 
and takes action accordingly. A good 
example of this is automatic word 
wrap, a feature found on every real 
word processor; in word wrap, if the 
next word does not fit at the end of a 
line, the word automatically is erased 
and moved to the next line. Display¬ 
Write/36 wraps words, too, indicating 
that it “feels” each keystroke occurring 
at the terminal. 

The 5251 is operated through the 
System/36’s workstation controller (or 


tlirough the control storage processor 
on the smaller units). On the larger 
System/36 machines, the first worksta¬ 
tion controller in the system has the 
capacity to control as many as 32 at¬ 
tached terminals. Each additional work¬ 
station controller can control up to 40 
additional terminals. 

It is the workstation controller that 
actually echoes each typed character 
onto the display. When invalid keys are 
pressed, or an error occurs at the 
workstation, the workstation con¬ 
troller—not the terminal—originates 
the message that is displayed on the 
terminal. Essentially, the 5251 terminals 
are very dumb, providing only basic 
capabilities such as clear display, move 
cursor, and scroll display. It is the 
workstation controller that brings 
magic to the vast array of functions that 
appear to be consistent on all 52xx and 
31 xx terminals. 

Each workstation-controller port 
on the System/36 can accommodate up 
to seven devices, in any combination of 
terminals or printers. For example, one 
cable to the host computer might con¬ 
tain four terminals and a printer. At any 
given time, four operators using the 
terminals might be entering data into 
the system and the printer might be 
printing a report. Each keystroke from 
each terminal must be processed by 
the workstation controller and echoed 
back to the proper terminal. Therefore, 
for each keystroke, a message is sent 
over the cable to the host computer 
(each message has an address of the 
originating terminal), and then sent 
back to the terminal to be displayed. At 
the same time, messages containing 
print data are being sent to the printer, 
and the messages containing printer 
status are being sent from the printer 
to the host. Incredibly enough, no deg¬ 
radation of response is apparent at any 
terminal, despite the amount of activity 
taking place on the line. Communica¬ 
tions between the terminals and the 
host take place at the rate of 1 Megabit 
per second. 

GATEWAY EFFECTS 

On PC networks, one or more PCs 
(usually PC/ATs or faster machines) act 
as servers to other PCs on the network. 
A PC requests data from the server PC 
by sending a message over the net¬ 
work, and the server either grants or 
denies access to the requested data. 

Various networks operate at differ¬ 
ent speeds. The activity on a network 
can dramatically reduce the response 
time. The more requests over the net¬ 
work, the longer the wait. 
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Canon introduces 

Less cost to buy and use. 


LESS. 


Less maintenance. 

Less hassle replacing toner cartridges. 

Best of all, less wait—Canon quality product available now. 





See us at Comdex 
Fall ’87 Booth #1546. 

For more information, call 1-800-453-3307. In Utah, 1-800-662-2500. 
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LASER BEAM PRINTER 

Printouts that stand out. 


The 5251 gateways complicate the 
PC network considerably. A 5251 gate¬ 
way is typically a dedicated PC (an AT 
or faster for better performance) that is 
attached to a PC network and a 
System/3x workstation controller. Some 
gateways allow the gateway PC to be 
used as a PC also. However, most man¬ 
ufacturers recommend against this 
usage, because each key pressed on the 
5251 terminal is not echoed locally, but 
must be echoed by the System/3x 
workstation controller in the host. 

With a 5251 LAN gateway, the fol¬ 
lowing sequence of events occurs for 
each action. The user presses a key on 
a slave PC running 5251 emulation. The 
keystroke is sent over the PC network 
to the gateway PC, which sends it to 
the host workstation controller. The 
host workstation controller, in turn, 
sends the necessary control characters 
back to the gateway PC, which deter¬ 
mines the correct PC to receive the 
data and sends a message over the PC 
network. The slave PC receives the 
message from the gateway and takes 
the appropriate action on the display. 

Several factors contribute to the 
performance of this routine. Each PC 
on the network running 5251 emula¬ 
tion will be making requests over the 
network. If one of the PCs is connected 
to a printer and is configured for host- 
printer emulation, network activity in¬ 
creases during printing. Any printing 
that takes place on the network server 
increases activity even more. 

Network requests by other PCs 
increase response time on the PCs run¬ 
ning 5251 emulation. In particular, file 
transfers among PCs on the network 
may cause poor response time. Word 
processing on the host can cause an 
extreme amount of network activity. 
Displaywrite/36 degrades host perfor¬ 
mance substantially, not to mention 
what occurs on an attached network. 

Response-time degradation also 
might occur depending on how the 
gateway software uses the network. 

Some network operations require that 
all communication occur through the 
server PC, which then distributes the 
requests to the appropriate slave PC. 
Other networks allow a PC to send 
messages directly to other attached PCs. 

GATEWAYS 

Three different local gateway boards 
and their software packages were re¬ 
viewed for this article. Two of the 
boards, the Asher MiniLink and the AST 
5251 Plus, use the networking method 
described; the other, IDEAcomm 5251 
from IDEAssociates, uses a completely 


different method of PC intercommuni¬ 
cation. Networking details, ease of in¬ 
stallation and operation, features, and 
the optional software packages were 
reviewed for each board. (See table 1 
for a comparison.) 

Several methods were used to test 
transmissions from the System/36 to 
the network. IBM’s Programmer and 
Operator Productivity Aid (POP) was 
used as a visual check to determine 
how well each emulation could display 
heavily formatted screens. When a list 
of library members is requested from 
POP, a full screen displays each mem¬ 
ber’s name, plus an input field for 
making selections. 

On a dedicated 52xx terminal, dis¬ 
playing the entire screen takes no 
more than a second. Emulation boards, 
however, take various times to display 
tills same screen. Only the IDEAs¬ 
sociates board displayed the screens at 
nearly the same speed as a dedicated 
terminal. The other boards equalled 
the speed only when used as a dedi¬ 
cated terminal, not when running in 
the network. 

All three products were tested 
using the Novell Advanced NetWare 
2.0A and IBM Token-Ring Network 
hardware. The AST 5251 Plus and the 


Asher MiniLink boards were run on a 
network that used an 8-Mhz AT as a 
512KB network server, a PC/XT as a 
640KB gateway, and another XT as a 
640KB slave. The IDEAcomm 5251 was 
tested with a slightly different configu¬ 
ration, consisting of an S-Mhz AT as a 
512KB gateway, two 640KB XTs as 
slaves, and an IDEA MiniMax serial card 
having three serial ports. 

Asher Technologies. The MiniLink gate¬ 
way is shipped in a package with the 
MiniLink Emulation User Guide, the 
5 .25-inch gateway diskette, an 8-inch 
MiniLink XFER36 file-transfer diskette, a 
twin-axial jumper cable and T-connec- 
tor, the MiniLink emulation board, 
seven keyboard templates, and seven 
user-reference cards. The MiniLink 
gateway requires PC-DOS 2.0 or later 
(or MS-DOS 2.1 or later), and it is writ¬ 
ten to operate on a PC, XT, AT, or com¬ 
patible machines. 

The workstation emulation oper¬ 
ates in machines with as little as 128KB 
of memory. The MiniLink gateway itself 
also requires 128KB RAM or more, 
depending upon whetlier a dedicated 
or nondedicated server station is used. 
The amount of memor)^ required by a 
nondedicated server station depends 
upon the type of programs that will be 
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run on that machine in addition to the 
server program. 

The hardware is designed around 
the Motorola M68000 chip. Emulation 
supports seven concurrent sessions, 
each of which can be displayed in a 
window at the same time. Windows can 
be moved and changed in size. The 
current active window is changed by 
key combinations (Alt-1, Alt-2, and so 
on). Cut-and-paste between windows 
also is supported, allowing for docu¬ 
ments to be modified with data from 
another session. The PC session is ac¬ 
cessible by a hot key. Supported termi¬ 
nals include the IBM 5251-11, 5291, 
and 5292-1. Any of the seven sessions 
can support host-addressable printer 
emulation. The printers supported are 
the IBM 5219, 5224, 5225, and 5256. 

Although not tested, according to 
the documentation, the MiniLink file 
transfer operates concurrently with the 
emulation sessions. File transfer can be 
initiated, then switched into the back¬ 
ground where it continues to operate 
even though the user is working in a 
different window. The file-transfer soft¬ 
ware allows for data conversion and 
imposes no limit on the size of the file 
that can be transferred. 

Other features include user-defin¬ 
able macro keys that allow for a se¬ 
quence of keystrokes to be defined and 
then executed by pressing a single key. 
Emulation allows for either PC- or 
5251-style keyboard mapping, and col¬ 
umn separators are simulated on the 
PC’s display. Key click also can be 
switched on or off. Seven sessions can 
be distributed onto any NETBIOS- 
compatible network. The gateway 
server can be dedicated, with only the 
server program running on the PC, or 
nondedicated, with the server program 
sharing the PC with other programs. 

Any user can have up to seven sessions 
per MiniLink board, and multiple gate¬ 
way boards can be installed on the 
same network. 

As with the AST board, discussed 
below, Asher recommends that gateway 
machine operate as a dedicated server. 
Emulation was tested on an IBM XT in 
both dedicated and nondedicated mode 
with an AT acting as the network 
server. Only three sessions were as¬ 
signed to the gateway rather than the 
seven maximum. 

The MiniLink board was very easy 
to install; memory address, I/O address, 
and termination are set on the board 
itself and not accessible from the out¬ 
side of the machine. The board was 
expected to be functional without any 
changes to the switches. The default 


TABLE 1: Features Comparison 



ASHER 

AST 

IDEASSOCIATES 

PRODUCT 

MiniLink 

5251/11 Plus 

IDEAcomm 

PRICE 

$695 

$995 

$895 

CONFIGURABILITY 

Key click 

• 

O 

• 

Cursor type 

O 

• 

• 

5251 keyboard 

• 

• 

• 

PC-5251 keyboard 

• 

• 

• 

Enhanced PC keyboard 

o 

• 

• 

Customizable keyboard 

o 

• 

O 

Alternate addresses 

_ a 

o 

• 

Foreign-language keyboard 

o 

• 

• 

Custom printer support 

• 

• 

• 

PRINTER/TERMINAL SUPPORT 

Printers emulated 

5224 

• 

• 

• 

5225 

• 

• 

• 

5256 

• 

• 

• 

5219 

• 

• 

• 

Terminals emulated 

5251 

• 

• 

• 

5291 

• 

• 

• 

5292 

• 

• 

• 

3180 

o 

o 

• 

Graphics support 

o 

o 


Windows 

• 

o 

• 

Resizable 

• 

o 

• 

Movable 

• 

o 

o 

BUNDLED SOFTWARE 

Software security 

o 

• 

o 

On-line help 

• 

• 

• 

Automatic sign-on 

o 

• 

o 

Screen snapshot 

o 

• 

o 

File-transfer software 

• 

• 

o 

Low-level program interface 

• 

• 

• 

COMPATIBILITY 

IBM FSU 

o 

• 

• 

IBM transfer facility 

o 

o 

• 

PC support 

• 

• 

• 

MISCELLANEOUS 

Full 5251 display options 

• 

• 

• 

DMA 

o 

• 

o 

Dual-ported RAM 

• 

o 

• 

Communications method 

Net 

Net 

RS-232 

EVALUATIONS 

Installation 

Easy 

Moderate 

Easy 

Configurability^ 

Easy 

Moderate 

Easy 

Speed of screen refresh 

Fast 

Fast 

Very fast 

Keyboard response 

Slow‘d 

Slow^ 

Normal 

SPECIFICATIONS 

Memory required (KB)^ 
Server PC 

128 

235 

128 

User PC 

128 

190 

128 

Number of local sessions 

7 

7 

4 

• = Yes 0 = No 

" User is promptedfor altetnate address, not automatically designed. 

* Support for saving and restomig PC graphics upon hot key to System/3x session. 

^ Might be improved using an 80286-based gateway machine. 

^ On Asher afid AST boards, additional memory^ is requiredfor the network overhead. 


All three packages offer a variety of features. In the IDEAssociates configuration, 
the slave PCs are connected directly to the gateway rather than through a LAN. 
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Show Off With The New Wall 
High-Performance LAN Gateway 


Announcing the DATAGATE™ /LAN from Wall Data. A high'performance LAN-tO'IBM gateway 
that's NetBIOS compatible, can link your LAN to BSC and SNA hosts, doesn’t have to reside on the 
server and doesn’t require a dedicated PC. $1995 complete, with license for unlimited workstations. 


I nterested in LAN'to-IBM 
gateways? You’ll buy the 
DATAGATE™/LAN from 
Wall Data after you ask us the 
following questions. 

“IS THE DATAGATE/LAN 
COMPATIBLE WITH OUR LAN?” 

Yes. The Wall DATAGATE/ 

LAN operates with any NetBIOS- 
compatible LAN, such as IBM 
Token Ring, Novell and 3Com. 

“DO WE HAVE TO 
DEDICATE A GATEWAY PC?” 

No! The Wall DATAGATE/LAN 
is a co-processor that functions 
simultaneously with anything else 
you happen to be doing on your PC. 
Wordprocessing, spreadsheets, etc. 

And it won’t steal cycles from your 
LAN database server, because it can 
be installed on any non-server PC. 

“CAN ONE LAN BE CONNECTED 
TO MORE THAN ONE HOST?” 

Yes. It isn’t necessary to connect 
your host mainframes via an internodal 
network. The Wall DATAGATE/LAN 
can be connected to two hosts, and PC 
users can hot-key between different 
sessions. Both hosts can even be running 
different protocols: SNA and/or 
BISYNC. 

“HOW MANY SIMULTANEOUS 
HOST SESSIONS CAN BE ACTIVE?” 

The Wall DATAGATE/LAN can 

support up to 128 host sessions on your 
network, with up to 7 sessions per PC. 
This is substantially more capability than 
IBM or Novell offer. 

“WHAT ABOUT COLOR, 

SECURITY & SESSION MANAGEMENT?” 

Yes, yes and phenomenal. You can hot¬ 
key between MS-DCS and multiple. 



extended color sessions in separate windows. The 
sessions can be dedicated to each PC or managed 
in a central session pool. And DATAGATE/ 
LAN security support is something to write 
home about. 

DO WE PAY A LICENSE FEE 
FOR EACH PC ON THE LAN?” 

No. The Wall DATAGATE/LAN basic 
price includes a license for an unlimited 
number of PCs on your LAN. 

IS WALL DATA ONE OF THESE 
PC ADD-ON COMPANIES, OR 
DO THEY REALLY HAVE 
MAINFRAME EXPERIENCE?” 

Wall Data made its name as the 
leading mainframe protocol- 
conversion company. Its other 





products 
include 


communications port 
expanders for both 3270s 
and 5250s. All Wall 
products, including the 
DATAGATE series, offer 
4 separate dial-in ports for 

; remote diagnostic access. 

Now that you know Wall has the answers, call 
• '* 1-800-433-3388 or (Wash, only) 1-206-883-4777 
for the name of your nearest Wall DATAGATE/ 
I LAN reseller. 

WAinm 

Wall Data Incorporated • 17769 Northeast 78th Place ' 

Redmond, Washington 98052-4992 • Telex 265211 


Copyright © 1987 by Wall Data Inc. Datagate/LAN is a trademark of Wall Data. The other companies mentioned own numerous registered trademarks. Adv. by TRBA 
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SEIDL 
VERSION 
MANAGER 


Now SVM supports local area 

networks and tracks source 

revisions made by multiple 

users in both single-site and 
multi-site configurations. 

Plus... 

• Archive Database Tracks Source 
(and Binary) File Revisions 

• Audit Trail Reporting Provides 
Info on Project’s Development 

• Revision Branches Allow Mul¬ 
tiple Courses of Development 

• Revision Merging and Deleting 
Provide Flexibility in Archive 
Maintenance 

• User IDs, Privilege Settings & 
Passwords Help Resolve Access 
Conflicts and Maintain Project 
Integrity 

• Optional Text Compression 
Reduces Storage Requirements 

• Menu Driven Shell Makes SVM 
Easy to Use 

• Single-Site: $299.95* 

• 5-site LAN: $1000 (extendible) 



SEIDL 
MAKE 
UTILITY 


New program, called SMKgen, 
automatically constructs a 
dependency file by analyzing 
the files in a project. 

Plus... 

• Structured Language Used to 
Define Dependencies 

• Rich Command Set with Over 
20 Different Statements 

• Ability to Handle Nested Include 
Files and Library Dependencies 

• Performance & Functionality not 
Found in UNIX Make or Clones 

• SMK Only: $99.95* 

• SMKgen: Add $50.00 

CALL TODAY 

1-313-662-8086 

Visa/MC/COD Accepted 
Dealer Inquiries Invited 
♦Plus postage and Handling 

SEIDLCOMPLTERENGINEER^ 

3106 Hilltop Dr., Ann Arbor, MI 48103 
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TABLE 2: AlhiilAiik Menioiy Model IxYilinvs 



The MiniLink package includes a choice of three memory models: small (10KB), 
medium (25KB), and large (40KB). Printer-support features are available in all 
models. Cut-and-Paste can be added to the small or medium versions. 


settings are memor)^ address at COOOH, 
I/O address at 350H, and signal line 
not terminated. Memoiy^ addresses can 
be C400H, COOOH, EOOOH, or E400H. 

I/O addresses can be 350H, 340H, 

330H, 270H, 260H, or 250H. The board 
required one full-length slot. 

Software installation was just as 
easy. Two methods are given for soft¬ 
ware set-up within the network. The 
first method puts all gateway software 
in the nerv^^ork-server PC, with each 
slave workstation accessing this infor¬ 
mation. The second method allows 
each workstation to change its emula¬ 
tion parameters but not its terminal 
type. Easy-to-follow, detailed steps are 
provided for each procedure. 

Configuration is exceptionally easy: 
a standard configuration usually can be 
completed in a matter of minutes. All 
options are menu driven and resemble 
the familiar vertical-bar menus. Pop-up 
menus also are used for device selec¬ 
tion. Key-click and beep volume are 
adjusted using Macintosh-like slide 
bars. However, no obvious support is 
included in the configuration for the 
IBM enhanced keyboard, although sup¬ 
port could be available by the time this 
review is published. 

The MiniLink package also pro¬ 
vides a choice of three memory mod¬ 
els: small (TOKB), medium (25KB), and 
large (40KB). (See table 2 for a list of 
features available with each of these 
memory models.) 

The MiniLink gateway also has the 
ability to run in either dedicated or 
nondedicated mode; a gateway running 
in the nondedicated mode reduces 


overall gateway performance. The pro¬ 
cedure for starting the gateway is simi¬ 
lar for both modes and requires only 
two or three commands to be entered 
from the keyboard. 

The Alt-Space key sequence places 
the user in the emulation command 
mode. In this mode, the user can ac¬ 
cess Window, Session, and System com¬ 
mands by means of a user-friendly win¬ 
dow system. The command mode al¬ 
lows the user to resize, move, scroll, 
zoom and unzoom windows, switch 
between sessions, inspect the disk di- 
rector^^ change keyboards, view the 
printer panel, and make die emulation 
softw^are resident. 

A cut-and-paste feature, standard in 
the large version of MiniLink, copies a 
block of emulation screen and stores it 
in memory, later retrieving and placing 
it into any PC application program or 
MiniLink session. A stand-alone version 
of the cut-and-paste feature can be 
added to the small or medium memor\^ 
versions of MiniLink. 

The Asher board performed ex¬ 
actly as the literature claimed it would. 
All features worked impressively. How¬ 
ever, the board suffered from the same 
problem as the AST board in that it 
was sluggish during rapid typing. 

AST Research, Inc. The AST 5250 Gate¬ 
way is actually software that enhances 
the operation of the AST 5251/11 or 
5251/11 Plus board. The Gateway soft¬ 
ware can be purchased together with 
die board or as an upgrade for current 
AST-5250 owners. A remote version of 
both the emulation board and die gate¬ 
way software is also available. 
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How did we do it? 

The answer is simple. 

We don’t rely on outside 
development sources. 

We have our own in-house R&D team. The same team that 
pioneered Surface Mount Technology (SMT) on computer 
cards. The very same manufacturing technique used heavily 
in the PS/2 design. 

The result of these efforts is an add-on board that rede¬ 
fines the limits of PC communications. It provides 5292 Model 2 
emulation. Support for 132 columns in 3180 emulation. And 
windows to monitor the real time status of multiple sessions on 
one PC screen. Q38 Technical Journal declared,"... while IDEA 
is delivering an emulation card that works completely, the other 
guys are just playing catch-up.” 

Which, historically speaWng, is exactly the position we’re 
inchned to take. For more information on the IDEAcomm 
5251/MC, call 800-257-5027. 

IDEAssociates’ 

The Leader in PC Technology 

IDEAssociates, Inc., 29 Dunham Road, Billerica, MA 01821, (617) 663-6878, Telex 4979780; France, Switzerland, Germany, United Kingdom, Hong Kong. IBM and Micro Channel are registered trademarks of International Business 

Machines Corporation. IDEAcomm 5251/MC is a trademark of IDEAssociates, Inc. 
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April 2,1987. 

To most computer add-on companies that was the date IBM 
dropped the bomb. With the introduction of PS/2 personal com¬ 
puters, the Micro Channel® revolution had begun. 

The effect on our competitors? Many were prepared to dO 
little more than count big inventories of emulation 
products for old PCs. 

But we were ready. 

Within eight weeks we began shipping the 
“ first Micro Channel communications product. 
IDEAcomm 5251/MC.'“ The board that connects 
the new PCs to the System 3X. 
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Read what they’re saying about this 
popular program for prototyping and 
demo-making: 

“A winner right out of the start¬ 
ing gate. After you use DEMO 
once, you’ll wonder how you got 
along without it.” 

—PC Magazine 

“Everybody who writes soft¬ 
ware, either commercially or for 
in-house applications, should 
immediately order a copy. Period. 
No exceptions.” 

—Soft • letter 

Product of the Month 

—PC Tech Journal 


Thousands of developers and most 
of the largest and best known software 
companies are using this program. 

You can, too. Act now! 



The perfect companion to the Demo 
Program. The Tutorial helps you learn 
the ins and outs of its basic and ad¬ 
vanced features. Complete with a 96 
page manual containing step-by-step 



Use 800-number for orders only. 

Questions, special shipping, etc., call 617 - 332 - 2240 . 
No Purchase Orders. Massachusetts residents add 5% 
sales tax. Outside of the U.S.A., add $15.00. 


Requires 256K IBM PC/Compatible, DOS 2.0 or later. 
Supports Monochrome, Color Graphics, and EGA 
Adapters (text mode only). The Tutorial requires the 



SOFTWARE 
GARDEN, INC. 


Dept. T-3 

PC. Box373, Newton Highlands, MA 02161 
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The gateway can be set up in various configurations. This configuration, showing 
PCs communicating with the System/3x through a LAN gateway PC, is typical. 


The possibilities inherent in the 
AST package seem endless. Figure 1 
shows one possible configuration. Set¬ 
up is definitely not for the novice—a 
sound understanding of the various ar¬ 
rangements is essential. The package 
can support a maximum of three gate¬ 
way PCs on a single network, allowing 
as many as 21 slave PCs to access 
System/3x sessions simultaneously. 

Slave PC printers can emulate any 
printer supported by AST-5250 emula¬ 
tion products. 

Configuration is entirely menu 
driven with familiar Lotus-style horizon¬ 
tal menus. A quick-configuration pro¬ 
gram helps speed the configuration 
process. Security can be added requir¬ 
ing passwords to access the configura¬ 
tion menus or for remote access to the 
host. Cable-through or line termination 
is selected by a jumper located on the 
card itself The user who has IBM’s 
Token-Ring hardware will need to 
change the interrupt level on the 
Token-Ring board (only on the Gate¬ 
way PC) because it conflicts with the 
AST 5251 card. 

The Gateway software contains 
tliree individual pieces of software: 
KERNEL, GATE5251, and APS. KERNEL 
requires 90KB of memory and provides 
support for the twin-axial cable, SNA/ 
SDLC, AST-5250 asynchronous, or the 
AST-5250 NETBIOS protocol; display 
and printer emulation; and the applica¬ 
tion-program interface (API). GATE5251 
requires 75KB of memory and provides 
the routines for sharing sessions with 
other PCs. APS (Application Presenta¬ 
tion Services), requires 70KB of mem¬ 
ory and transfers information to and 
from the user. 


Each slave PC requires the APS 
and KERNELGW. The latter requires 
120KB of memory and supports the 
5250-NETBIOS protocol, display and 
printer emulation, and the API. 

KERNEL in the gateway communi¬ 
cates with the System/3x and maintains 
die host connection. The AI^S controls 
the PC keyboard and memory. In addi¬ 
tion, the gateway and slave PCs require 
additional memory for any additional 
drivers such as IBM’s Token-Ring driver 
(TOKREUI) and NETBIOS. 

Although the manual is not clear, 
it is absolutely essential to thoroughly 
understand the Base Manual included 
with the AST-525U program. AST offers 
several software products diat use the 
same or a similar configuration pro¬ 
gram; understanding the various op¬ 
tions can greatly reduce the amount of 
time needed in configuration. The Base 
Manual also refers to various other AST 
Research software products, such as 
Cluster, Asynch Clusters, and Remote, 
and their functions. 

Two models of the emulation card 
are available: the AST-5251/11 and AST- 
5251/11 Plus. The AST-5251/11 supports 
only one display session and up to five 
printer sessions. The AST-5251/11 Plus 
supports as many as six display ses¬ 
sions and five printer sessions (in com¬ 
bination not to exceed seven sessions). 
Botli include an API, which allows ex¬ 
perienced assembly-language program¬ 
mers to access the 5251 hardware and 
software directly. 

Support for Quarterdeck’s DESQ- 
view is standard, allowing tlie user to 
run several applications simultaneously 
and switch between them instantly. Hot 
keys are provided to sequence through 
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Let it flow. Share host resources. 


End LAN isolation with INS® 

LAN Gateways — the proven 
choice for smooth communi¬ 
cations between LANs and SNA 
hosts. Time-tested INS perfor¬ 
mance and flexibility form a 
solidfoundation to supportyour 
current andfuture needs. 

Our five-year warranty re¬ 
flects product stability and a 
tradition of excellence. Plus, 
strict adherence to the industry’s 
highest standards: SNA, NetBIOS, 
IBM® API and PC and PS/T 
compatibility. 

While ensuring network integrity, 
INS LAN Gateways connect PC-based 
applications and mainframe power 
to create a strategic iriformation 
resource for your enterprise. 

You choose the LAN: IBM, Novell®, 
3Com® and others. INS has the 
connection. 

INS LAN Gateways support 
micro-mainframe solutions 
from Cullinet^ Tangram 



Systems, Micro Tempus and 
others for additionalflexibility 
and functionality. 

INS LAN Gatewaysfor SDLC 
or X.25 not only exploit a 
LAN’s resource sharing attri¬ 
butes, but also its value as a 
vital corporate asset 
Call INS today at (800) SNA- 
3270 for more information. 
In Alabama, (205) 633-3270. Or 
write INS Corp., PO. Box 91395, 
Mobile, AL 36691. Telex: 701238. 



The LA N Gate way People 

An iCOT Company 


©Copyright 1987 Integrated Network Systems, Inc. All Rights Reserved. 
INS is a registered trademark of Integrated Network Systems, Inc. IBM is a registered trademark 
of International Business Machines Corporation. PS/2 is a trademark of International Business 
Machines Corporation. Novell is a registered trademark of Novell, Inc. 3Com is a registered 
trademark of 3Com Corp. Cullinet is a registered trademark of Cullinet Software, Inc. 
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GATEWAYS TO SYSTEM/3X 

the sessions (Alt-Esc) or to switch be¬ 
tween emulation and DOS (both shift 
keys together). 

The printer-suppoit software can 
be fine-tuned by changing constants to 
optimize the performance of parallel 
printers. Each printer can have its own 
EBCDIC-to-PC/ASCII translation table. 
Keyboard macros also are supported, 
allowing as many as 250 mnemonic 
codes for each macro. Keyboards can 
be remapped for international support. 

AST also provides additional secu¬ 
rity above the System/3x level; pass¬ 


words can be assigned to emulation 
programs, configuration programs, and 
hot-key sequences. A special automatic 
sign-on feature enables all configured 
display sessions to sequence through 
multiple emulation tasks upon start-up. 

Help screens provide information 
about keyboard remapping and special 
key sequences. These screens can be 
modified to meet the user’s special 
requirements. A snapshot feature allows 
the user to save as many as 10 display 
screens in PC memory. These can be 
recalled at any point, or eventually 


BASIC Programming Tools 


There’s nothing basic about these 
professional programming utilities. 

Whether you’re a seasoned expert or 
just starting out, we can help you create 
programs that run faster, work harder, 
and simply look better. We have built our 
reputation on customer satisfaction by 
providing expert advice and quality 
technical support. All Crescent Software 
products include source code, demonstra¬ 
tion programs, clear documentation, and 
a 30-day satisfaction guarantee. 

■ QBase is a superb screen designer 
and full-featured relational database. 

Because we include complete BASIC 
source code, QBase can be custom¬ 
ized to suit your needs. Besides its 
database capabilities, QBase is out¬ 
standing for creating custom titles, 
help screens, and product demos, 
and includes a versatile slide-show 
program. $99 
















* 


QBase Report enhances QBase by 
generating reports with multiple levels 
of sorting, automatic record updating, 
browsing, and transaction posting. 

As a special bonus, QBase Report 
includes a complete, ready to run, 
time billing application for computer 
professionals. $69 

I QuickPak contains more than 65 
essential routines for BASIC program¬ 
mers. Included are programs for 
windowing, access to DQS and BIQS 
services, searching and sorting string 
arrays, creating pull-down and Lotus^“ 
menus, accepting data input, and 
much more. QuickPak is loaded with 
examples and tutorial information, 
and comes with a clever tips and 
tricks book, plus The Assembly Tutor 
— a complete guide to learning 
assembly language from a BASIC 
perspective. $69 

I By Customer Demand ~ QuickPak ii 

More than 30 additional tools, includ¬ 
ing disk and printer tests to eliminate 
the need for Qn Error in your programs. 


and a multi-line text input routine that 
lets you put a note pad with full word 
wrap anywhere on the screen from 
within your programs. Qther routines 
include binary file access, more menus, 
multiple screen save and restore, con¬ 
tinuous time display, automatic box 
drawing, and much more. (Available 
for use with QuickBASIC only] $49 


GraphPak Is an extensive collection 
of routines for displaying line, bar, and 
pie charts automatically within your 
programs. It will create 3-D charts 
with manual or automatic scaling, 
titles and legends in any size or style, 
as well as scrolling and windowing in 
graphics. GraphPak also comes with a 
sophisticated font editor for custom¬ 
izing your own character sets. $69 


CRESCENT 

SOFTWARE 


64 Fort Point Street, East Norwalk, CT 06855 
(203) 846-2500 

Separate versions are available for Microsoft 
QuickBASIC and Borland Turbo Basic ~ please 
specify when ordering. No royalties, not c(^y pro¬ 
tectee!, of course. We accept Visa, M/C, C.O.D. and 
Checks. Add S5 shipping and handling, SIO overnight 
and foreign. $25 2nd day foreign. 



saved to PC disk files using SNAP- 
DUMP.EXE from the DOS mode. 

Text, diacritic mode, and hexadeci¬ 
mal mode are supported. A special 
printer-status menu provides a conven¬ 
ient way to report and select printer 
characteristics such as host on- or off¬ 
line, attached to DOS or emulation, 
line feed, form feed, characters per 
inch, lines per inch, user-defined 
string, and printer check-error mes¬ 
sages. In addition to the regular 5250 
screen-edge indicators (Input Inhibited, 
Message Waiting, and the like), the sta¬ 
tus line reports all configured sessions 
and their types; messages waiting on a 
session other tlian the foreground task; 
and die foreground session’s host- 
station address. A special Termination 
Safety Catch helps prevent accidental 
loss of data by requiring confirmation 
of termination from emulation. 

If an AST-5250 display-adapter 
board is installed in die emulation PC, 
all 5250 display attributes are sup¬ 
ported, including column separators. 
Aldiough not tested, according to the 
documentation, the board is compatible 
with PC Support/36 and PC Support/38 
and File Support Utility for System/34/ 
36/38. Pressing a hot-key combination 
saves and restores all graphics memory 
on a display adapter compatible with 
Lotus 1-2-3 graphics. 

Two configuration programs are 
included with the package: CFG5251 
for the master gateway and CFG5251G 
for each slave PC. Both configuration 
programs appear identical except for a 
few minor differences. Emulation of 
IBM 5251 Model 11, 5291 Models 1 and 
2, and the IBM 5292 Model 1 terminals 
is supported. Supported printers are 
the IBM 5256 Models 1, 2, and 3, the 
IBM 5224 Models 1 and 2, the IBM 
5225 Models 1, 2, 3, and 4, and the 
IBM 5219 Models DOl and D02. 

The documentation is lengthy—the 
product has so many options that about 
120 pages is devoted to software con¬ 
figuration. But in spite of all the infor¬ 
mation provided, many terms are not 
defined. For example, the configuration 
documentation gives no explanation of 
the difference between gateways and 
clusters. Yet, one of the first questions 
the configuration program asks is 
whether the configuration is for a 
“master cluster.” Only in the Base Man¬ 
ual is a master cluster identified—as a 
completely separate product. 

Various keyboard layouts also are 
supported, including the IBM enhanced 
keyboard; however, the mapping for 
the enhanced keyboard is different 
from that provided by IBM’s 5251 emu- 
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GET THE FULL PICTURE 

Get concurrent read/write access to mainframe files. 


Ralph is history. Tempus-Share'** makes 
history: introducing the first micro-mainframe 
software product to give your users concurrent 
read/write access to files on an IBM mainframe. 
Up-to-date information available to you where 
you want it, and when you need it. 

Tempus-Share is a VTAM application which 
takes full advantage of PC/DOS 3.1 facilities 
through the support of the SMB protocol, 
Tempus-Share provides all the functions 
required to implement powerful, distributed 
applications using LAN server technology at 
the host. 

You know that yesterday’s information is 
already too old for today’s business decisions. 
We’ve done something about it. Now it’s your 
turn. 

Call us today for the full picture. 


Call toll free at 1-800-361-4983 
IntheU.S. (215)638-3711 
In Canada (514)397-9512 

MICRCTEMPUS 

Tempus-Share is a trademark of Micro Tempus Inc. 

PC DOS 3.1, VTAM are registered trademarks of Internationai 
Business Machines Corporation 
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GATEWAYS TO SYSTEM/3X 

lation package. Despite this, the key¬ 
board can be remapped to individual 
needs using the configuration program. 

In testing, the gateway emulation 
did not operate at first. The standard 
procedure was to load IBM’s Token- 
Ring driver, TOKREUI, then ANET3 for 
the Novell Network, followed by 
NETBIOS, KERNEL, GATE5251, and APS. 
It finally was discovered that die gate¬ 
way would not perform when ANET3 
was loaded. When ANET3 was omitted 
from start-up, gateway emulation was 
totally successful. 


However, the product performed 
sluggishly, most likely because of the 
amount of network activity. Some 
speed may have been lost by using an 
XT instead of an AT as the master gate¬ 
way, but this loss is small when com¬ 
pared with network overhead. Key¬ 
strokes were not displayed instantane¬ 
ously; a fast typist could actually type 
five or six characters before they were 
displayed on the screen. When an error 
locked the keyboard, the Error Reset 
key had to be pressed for several sec¬ 
onds before the error was reset. 



Never enter time 
and date again. 

dClock n $69.95 Slotless Clock-Calendar 

You’ll get right to work without the bother of entering time and date. 
dClock II does it for you automatically when you turn on your personal 
computer. dClock II does not take up a valuable expansion slot. It 
plugs into the back of your floppy disk drive, and can be installed 
in less than 5 minutes. 

You’ll get all this with dClock II: 

Ease of installation. Comes with floppy disk with 
installation software, easy-to-use installation manual. 
Compatibility with most all personal computers. 
Replaceable battery with 3 year lifetime. 

• 30-day money back guarantee, 1-year free 
repair/replacement warranty. 

To Order (214) 788-5198 

Or mail this coupon to Microsync, 15018 
Beltway Drive, Dallas, Texas 75244: 



Actual Size 


MIC^^ 


n 


Yes, please send my dClock II. I’ve enclosed $69.95 plus $2 for 
shipping and handling. Checks or credit cards. No cash please. 


Name- 


Street- 

City_ 


. Apt— 


. State- 


. Zip- 


. Computer- 


Telephone No- 

Charge to my □ Visa □ MC □ American Express 

Card No_Exp. Date- 

Signature— 


L" Microsync and dClock II are trademarks of Microsync Incorporated. 
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IDEAssociates. The IDEAcomm 5251 
emulation board addresses the gateway 
in a manner totally different from the 
other two products. Each PC is attached 
to the gateway PC using RS-232 cable 
instead of a LAN. Although this type of 
connection is much less flexible, the 
board does exactly what the manufac¬ 
turer claims and with practically no 
problems. The IDEAcomm itself is sim¬ 
ple to install—the installer merely 
opens the PC, inserts the card, and 
closes the PC. Its single-line terminator 
is accessible from the rear of the PC; 
the other boards reviewed have jump¬ 
ers on die cards that must be set be¬ 
fore insertion. 

Additional PCs attach to the gate¬ 
way using a separate software package 
called IDEAcomm 5251/Share. The 
IDEAcomm 5251 board includes the 
software needed to run local emulation 
for a single PC. The standard 5251 
package allows one PC to emulate up 
to four host sessions; windows are sup¬ 
ported so that all four sessions can be 
viewed simultaneously. When the Share 
software is added, these four sessions 
can be distributed among three addi¬ 
tional PCs. For those who already have 
the IDEAcomm 5251 board, the Share 
software is available as a stand-alone 
software product. 

By using RS-232 cable instead of a 
network to attach each PC to die gate¬ 
way, no network hardware, software, or 
overhead is required. The only hard¬ 
ware required is an RS-232 port for 
each PC to be connected. The board 
reprograms the RS-232 controller to 
communicate effectively at 115K bps 
(rather than the normal 9,600-bps 
limit); absolutely no degradation in re¬ 
sponse time was observed at any of the 
attached PCs. The POP test performed 
at full speed on both the gateway and 
the slave PCs. 

This board supports either four 
concurrent terminal sessions, or three 
terminal sessions and one printer ses¬ 
sion. The printer session is not re¬ 
stricted to the gateway PC and can re¬ 
side on any of the attached PCs. Each 
slave PC can request up to two sessions 
from a pool of unused sessions. Each 
PC can emulate either two terminals, 
one terminal and one printer, one ter¬ 
minal, or one printer. On the slave 
PCs, 5251-11, 5291, and 5292 terminals 
and 5219, 5224, 5225, and 5256 printers 
are emulated. 

An on-board processor on die card 
performs all communication functions. 
When the gateway was put into PC 
mode, the slave PCs continued to per¬ 
form with no sacrifice of speed. The 


160 


PC TECH JOURNAL 






EXTRA EXCITEMENT FOR 
THE NEW GENERATION. 



INIRODIKIIIG THE MOST 
POWERfUL 3270 SOFTWARE 
FORTHEPS/r: 


If you think EXTRA! Connectivity Software™ is just another dumb 
terminal emulator, hold on to your keyboard because you’re in for a 
powerful surprise. 

EXTRA! offers more connections to high places for the new genera¬ 
tion of IBM® PS/2™ computers and the PC/XT/AT—even the 3270-PC. 
EXTRAl’s universal connectivity lets you keep the same friendly soft¬ 
ware over coax, modems, or local area networks using hardware adapters 
from IBM, Attachmate or IRMAT“ 


Extra Power at Your Fingertips. 


EXTRAl’s powerful features include up to four mainframe sessions, 
printer emulation, and a choice of file transfers—including a better way 
to exchange documents and PC files with DISOSS. Plus the power of 
our IBM compatible 3270-PC API and HLLAPI. 

You even have the options of adding host graphics and LAN Gateways. 



Find out what all the excitement’s about. For 
more details on EXTRA! and a free copy of our Quick 
Reference Guide for Micro-Mainframe Communications, 


call toll free: 


1 - 800 - 426-6283 


iJiii 


IIIIPIU 


Quality Micro-Mainframe Solutions. 


Attachmate Corporation 

3241 118th S.E., Bellevue, WA 98005 

(206) 644-4010 
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Copyright © 1987, Attachmate Corporation. EXTRA! Connectivity Software is a trademark of Attachmate Corporation. 
IRMA is a trademark of Digital Communications Associates, Inc. IBM is a registered trademark and Personal System/2 
is a trademark of International Business Machines Corporation. 




















































The board hardware was designed 
specifically to allow it to work indepen¬ 
dently of direct-memory access (DMA) 
channel resources, thereby eliminating 
any conflict between 5251 hardware 
and hard disks or other hardware de¬ 
vices tliat use DMA channels. A prede¬ 
fined hot key is used to switch be¬ 
tween PC mode and System/3x mode 
without logging-off the host. 

Determining the proper memory 
addresses and I/O addresses is quite 
simple. A chart indicates the various 
IBM machines and the necessary switch 
settings, plus the factory default set¬ 
tings. The board comes set up for a PC, 
XT, or Portable PC. 

The documentation is clear and 
complete, with many illustrated exam¬ 
ples. It even has a complete trouble¬ 
shooting section, diagnostic routines 
for both display and printer emulation, 
and an extensive section listing all pos¬ 
sible error messages. 

Host workstation and printer ad¬ 
dresses are assigned during set-up. In 
addition, alternate addresses can be 
specified; if address 0, for example, has 
been specified as an address but is not 
available, the board will try to reserve 
the alternate address. 

The remainder of tlie board is 
configured through software. (For a 
complete description of emulation op¬ 
tions, refer to “The 5251 Connection.”) 
The package supports various keyboard 
layouts, including the new enhanced- 
keyboard layout. Although tlie board 
has no utility to define an individual 
layout, IDEAssociates says it will config¬ 
ure, at no charge, any keyboard layout 
required by a user if it is not available 
in the standard package. An included 
utility allows the gateway to monitor 
what is occurring at the various ses¬ 
sions. Every keystroke that appears on 
the monitored workstation also appears 
on the gateway. 

IDEAcomm is extremely easy to 
configure and use. Total installation 
took about 20 minutes, including re¬ 
moving and replacing the machine cov¬ 
ers. The software configuration is very 
straightforward and includes little, if 
any, technical jargon. The IDEAcomm 
Share option is a flexible, reliable way 
to connect up to three additional PCs 
sharing up to four System/3x sessions. 


types: 5251-11, 5291-11, 5292-1, and 
3180-2. The supported printers are the 
5224-1, 5225-1, 5256-1, and 5219. A 
local printer can be configured to print 
graphics from 5292 emulation. Window 
functions allow the user to view four 
sessions at one time, to turn windows 
on and off, and to resize windows. Al¬ 
though not evaluated for this article, 
the documentation states that this 
board is compatible with IBM’s PC Sup¬ 
port/36 and PC Support/38 resource¬ 
sharing packages, as well as many 
third-party file-transfer packages. 


gateway PC also performed as a PC 
with no speed loss while the other PCs 
were operating simultaneously. 

One outstanding feature of IDEA¬ 
comm is its ability to assign one of the 
sessions to a 1,200-bps modem. This 
allows a remote PC to communicate 
with the gateway by modem, thus elim¬ 
inating expensive communications 
hardware and software for the host. 

The host treats the remote device like 
a local terminal, not a remote. 

The basic IDEAcomm 5251 soft¬ 
ware supports the following device 


K 3 your cu^omers, 

^ ■ ■ ' not 

f driver for every new 
that Sales drags in. WitttS^ 
SLATE you can KEEP OUT of the print#f 
support business. 


YOOR APPUCATKW PROGRAM 


The SLATE System comes complete r O | 

with C Libraries for most compilers, | ’ / 

the SLATE Manual, a database of many 

common printers, and ROYALTY FREE support tools to let you 
or your customers add new printers to the database. The 
complete SLATE System is only $299.00, less than the cost of 
developing one more driver. 

We would be happy to send you additional information about the 
SLATE System. However, to KEEP OUT with no further delay 
or hassle, call us now. We will answer your questions and get 
you a SLATE System immediately with a risk free 30 day return 
policy. When you call, ask about our combination offer with 
the SPRINT Text Processor for $349.00. 

^ The 

Symmetry 


GATEWAY TO WHERE? 

A 5251 gateway should be evaluated 
seriously before being added to a 
System/3x environment. The gateway is 
a feasible solution for companies suf¬ 
fering from host inaccessibility in exist¬ 
ing networks. 


Group 

797 Gatehouse Ln, PO Box 26195, Columbus, Ohio 43226-0195, 614/431-2667 


CIRCLE NO. 152 ON READER SERVICE CARD 


PC TECH JOURNAL 








, 120 MB (AT-120) 

Not anymore, it am t. Ii 795 * 

After all, when 
you’re putting together 
PC-AT systems for 
today’s advanced 
applications, even 
120 MB of storage may 
not be anywhere near enough. 

So now you can get that much 
storage and more. From our family of 
SpeedStor’“ 70 MB to 320 MB hard 
disk subsystems and 800 MB optical 
subsystems. 

They’re engineered for easy 
installation and full compatibility 


800 MB (PC-800) 
$2995* 


160 MB (AT-160) 
11995* 






with DOS, Novell™ and 
Xenix™ 

What’s more, they’re 
built around reliable, 
field-proven Maxtor 
drives and our own 
industry standard 
SpeedStor integration software. 

And with these prices, you really 
can’t afford to let low-capacity 
storage limit either your system 
or your application. 

So don’t build a system that ain’t 
as much as it could be; call us 
today. 408/395-2688. 



A Maxtor Company 


Distributed by Anthem/Lion ex Electronics, Future Electronics, Pioneer Standard Electronics, Quality Components and Storex. 
*VAR pricing, corporate accounts welcome. SpeedStor is a trademark of Storage Dimensions. 

Other names indicated by TM ^u'e tradenames of their respective manufacturers. © 1987, Storage Dimensions. 
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A Different BASIC Might 
Make AH the Difference 

We’ll skip the four-color gatefold. And the extravagant claims. 

Because if you’re serious about programming, you just want the straight facts: 


Thie 

BASIC 

2.01 


Microsoft 
Quick Basic 
3.0 


Borland 
Thrbo Basic 
2.0 


GRAPHICS 1 

Supports Hercules Graphics 

YES 

NO 

NO 

Device-Independent Graphics Syntax 

YES 

NO 

NO 

User-Defined Coordinates 

YES 

LIMITED 

LIMITED 

Matrix Graphics Coordinates 

YES 

NO 

NO 

ARRAY HANDLING | 

Matrix Algebra 

YES 

NO 

NO 

Maximum Numeric Array 

UNLIMITED 

64K 

64K 

Max. Number of Array Dimensions 

255 

63 

8 

Max. Number of Elements/Dimension 

UNLIMITED 

32K 

32K 

Dynamic Redimensioning 

YES 

NO 

NO 

Matrix I/O Statements 

YES 

NO 

NO 

STRING/FILE HANDLING 

Maximum String Length 

64K 

32K 

32K 

Total String Space 

UNLIMITED 

64K 

64K 

Maximum Record Size 

16MB 

32K 

32K 

Max. Bytes/Binary File Read 

64K 

NA 

32K 

PRODUCTIVITY ENHANCERS 

Modules 

YES 

NO 

NO 

Separately Compiled Libraries 

Y^ 

LIMITED 

NO 

Workspaces 

. YES 

NO 

NO 

Immediate Mode 

YES 

NO 

NO 

SPECIAL FEATURES 

Stop/Continue Execution 

YES 

NO 

NO 

Max. Source File 

UNLIMITED 

UNLIMITED 

64K 

Script Files 

YES 

NO 

NO 

Keystroke Macros 

YES 

NO 

NO 

Max. Characters/Line 

64K 

255 char. 

249 char. 

Max. Scalar Data Space 

UNLIMITED 

64K 

64K 

Mouse Support 

YES 

NO 

NO 

80386 Version 

YES 

NO 

NO 

Portability to: 

Macintosh, 
Amiga, Atari 

Translation 

required 

No other 
machines 




Three very structured, very powerful programming packages. All 
with fancy editors and fast compilers. Two of them are the same in 
other respects. And one of them. True BASIC, is quite a bit 
different. With syntax and features that will make you more productive. 


That’s why reviewers for magazines like BYTE, PC Tech Journal and 
Computerworld keep giving True BASIC their top 
marks. And why OEMs pick True BASIC after 
they’ve evaluated all the others. See why True 
BASIC can make the difference for you. 

Call 1-800-TRBASIC today. 

39 SOUTH MAIN STREET 
HANOVER, N.H. 03755 
(603) 643-3882 
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True BASIC, Quick Basic and "nirbo Basic are trademarks of True BASIC, Inc, Microsoft 
and Borland, respectively. Macintosh, Amiga and Atari are trademarks of Apple Computer, 
Inc., Commodore-Amiga, Inc. and Atari Corporation. Copyright 1987 True BASIC. 
Specifications are accurate as of August 1987. 


GATEWAYS TO SYSTEM/3X 

No board should be evaluated 
solely by its number of features; die 
important features to look for are re¬ 
sponse time, display speed, keyboard 
mapping, and number of available ses¬ 
sions. Many users are not interested in 
learning the fancy features offered by 
many of die current emulation prod¬ 
ucts. Most of these are used only by 
technical programmers who understand 
dieir potential. Users first must under¬ 
stand their needs before purchasing 
this type of hardware. 

Another aspect to consider is the 
advantage of address bidding, which is 
available on networks but not on dedi¬ 
cated terminals. In address bidding, as 
many PCs can be hooked together as 
will fit on the network; each can access 
the host, provided the host has a free 
address for it. This arrangement is still 
limited to the number of sessions the 
gateway allows. However, once a user 
signs off, that station address is avail¬ 
able to another user, perhaps in an¬ 
other location. Although tliis is a great 
idea, in System/36 environments users 
usually do not sign off the system until 
tliey leave for the day (and sometimes 
not even then). 

Of the gateways tested, the AST 
and Asher boards seem too sluggish for 
a serious development facility. In a 
data-acquisition environment, however, 
either might be an effective solution. 
Witli IDEAcomm, the displays re¬ 
sponded instantly and caused no sacri¬ 
fice of speed in die server PC. The 
IDEAssociates board, used with its 
Share software, is a great solution 
when two or three additional terminals 
are needed and the PCs are already 
installed with serial cards. Imumnn^J 

As/jer Technologies, Inc. 

1009 Mansell Road 
Rosivell GA 30075 
8001334-9339,-4041993-4590 
MiniLink 
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AST Research, Inc. 

2121 Alton Avenue 
Irvine, CA 92714 
714/553-0340 
5251 Plus 
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IDEAssociates, Inc. 

29 Dunham Road 
Billerica, MA 01821 
617/663-6878 
IDEAcomm 5251 
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Lattice 

C-I^OOI) Sn H)i*^asboixi 


Lattice 

dBCDIPlus 


Lattice 

Source Entry 


Lattice 


Mer^e Utility 


MS-IXXS 


Lattice 

Screen Design Aid 


lattice 

RIXj II Compiler 


G Compiler 


Lattice 
Sciieen Editor 


Lattice*** 

SecretDisk 


Our software comes with something 
no one else can offer. 


When you join the Lattice family 
of customers, you’ll discover that 
your software purchase is backed 
by more than just an excellent 
warranty It’s backed by unparal¬ 
leled technical support. By a total 
commitment to your success and sat¬ 
isfaction. And by Lattice’s dedication 
to excellence in products and services. 

Unlike other software manufacturers 
who charge you for services after you’ve 
purchased their product, Lattice offers 
a unique package of support prograins 
at a price we can all live with—FREE. 

Lattice Bulletin Board Service 

LBBS is our 24-hour a day bulletin 
board system that allows you to obtain 
notification of new releases, general 
information on Lattice products, and 
programs for the serious user. And if 
you’ve ever experienced the faistration 
of having to wait a year or more for 
a new release (that has corrected a 
bug), you’ll really appreciate LBBS. 
Because with this service, you can 
actually download the latest program 
fixes to instantly eliminate any bugs 
discovered after release. 


Available through dealers and 
distributors worldwide. 


Lattice Service. 


Technical Support Hotline 

Responsible, dependable and capable 
Support Representatives are only a 
phone c^ill away. You will talk to a highly 
skilled expert who is trained to answer 
any questions you have relating to 
.pecific Lattice products. Remember, 
your complete satisfaction is our goal. 

McGraw-Hill BIX"^ Network 

The Byte Information Exchange (BIX) 
Network is a dial-in conference system 
that connects you with a Special Interest 
Group of Lattice users. The nominal 
one-time registration fee allows you 
to BIX-mail your questions—via your 
modem—directly to Lattice. Or you 
can post your questions in the con¬ 
ference mode for Lattice or other users 
to answer. Once again, you have 
24-hour access. 


You Also Receive: 

■ Timely updates and exciting 
enhancements ■ 30-day, money- 
back guarantee ■ Lattice Works 
Newsletter ■ Technical Bulletins 

■ Access to Lattice User Groups 

Lattice has developed more than 50 
different Microcomputer software tools 
that 2ire used by programmers world¬ 
wide. We were there for every MS-DOS 
release. We’re there now for OS/2. And 
we’ll be there for the next generation 
of technical changes. But most of all. 
Lattice is there for you. 


Lattice, Incorporated 
2500 S. Highland Avenue 
Lombard, IL 60148 
Phone: 800/533-3577 
In Illinois: 312/916-1600 
Subsidiary of SAS Institute Inc. 
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Come up^with $6000 for a 

386 system. 

When Al Iferr outgrew his Without compromising one 

IBM PC AT he had two choices: bit on reliability And with the 










extra $4000, he put a mahogany 
hot tub on his deck. 

How can we give you the 
same for so much less? Simple. 
If you have an IBM PC AT or 
compatible, you already own 
2/3 of a 386 system. And when 
you install an Inboard 386, 
you get the rest of it. 

Besides the price, how do 
they compare? According to 
a recent InfoWorld product 
reviev^ “Inboard has the 
best computing speed of all 


tested!’ It’s fully compatible 
with advanced software, too, 
including 386 control software 
for multitasking. And a number 
of developers are already 
using Inboard to create OS/2® 
applications. 

Of course, you’re probably 
wondering if a $2000 system 
can be as reliable as a |6000 
one. Absolutely Because it’s 
built by the same company that 
designed the 80386 micro¬ 
processor. And it’s backed by a 


micro systems we dmam 
have tested to 
date’’ including 
all other 386 
systems. 

The reason Inboard is so 
fast is because of its zero wait 
state cache and 32 bit memory 
To give you even greater 
performance, there’s also a 
special socket for the 80387-16 
math coprocessor. 

Software compatibility is 



five-year warranty 
If you still need more infor¬ 
mation on which system is 
best, call us at (800) 538-3373. 
Or contact your local dealer. 

And then take a hot bath. 
When your workload is too 
much to handle, it’s the best 


unsurpassed as well. According 
to PC Week, “The Inboard 386 
proved perfectly compatible 
with a standard IBM PC AT and 


way we know to unwind. 

WeT 


every software product we 


Trademarks/owner: IBM PC AT, OS/2/Intemational Business Machines Corporation; 
Inboard/Iniel Corporation. ® 1987 Intel Corporation 
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iSirirf fie Hercules graphics card had 
J barely made its debut in 1982, 
wiien it became the monochrome 
■^ ■ idapter of clioice. It had the following 
^advantages: It was inexpensive, emu¬ 
lated the IBM Monoclirome Display 
; . .Adapter (MDA), and had additional 
modes that provided graphics at a reso- 
I elution that was higher than that of the 
3-IBM Color Graphics Adapter (CGA). 
llyMany popular software packages could 
the drivers supplied by Hercules. 
jT-ln addition, other companies could 
'ijf Write their own drivers, 
d-;- ■ When IBM ushered in the En- 
|Shianced Graphics Adapter (EGA) in 

it constituted a direct challenge 
Hercules’ popularirs-. The EGA pro- 
yided three-color monochrome graph- 
pjjcs (low intensity, high intensiw, and 

H tok) and could be reconfigured to 
rwe a color display. Many other man- 
:W&cturers were quick to introduce 
l^ehhanced EGAs as well. Some, such as 
|^:'-Video 7\s VliGx\ Deluxe, provided eniu- 
feJitjipn for the Hercules monochrome 


Fonts 




Heixules Graphics Card Plus with RamFont 
and InColor Card can display multiple 
fonts simultaneously in text mode, 
enhancing the monochrome standard. 


JOHN T. COCKERHAM 


Despite these new offerings, the 
Hercules monochrome adapter has re¬ 
tained its high standing. EGA boards 
simply have established a second stan¬ 
dard in the field. Now that tliese twx) 
standards are in place, PC mono¬ 
chrome display adapter technolog)' has 
reached a plateau at which it has re¬ 
mained for several \^ears. 

But Hercules has not been content 
to stand still since it established the 
standard for monochrome graphics 
adapters. To improve upon tlie mono¬ 
chrome standard, and to propose a 
new medium-resolution color graphics 
standard, Hercules has introduced two 
new products: the Graphics Card Plus 
with RamFont and the InColor card 
with RamFont. The boards are shown 
in photos 1 and 2, respectively. 

The Graphics Card Plus is targeted 
at addressing some of the deficiencies 
of monochrome displays for word pro¬ 
cessing and desktop publishing— 
especially with regard to the inability of 
these monochrome systems to display 
more than one font at a time on the 
screen. This problem is handled by al¬ 
lowing a font to be defined in the l^M 
on the adapter—the font is called a 
soft font. The RAM then is used like a 
character-generator ROM to obtain the 
font information to be displayed. 


Using this Graphics Card Plus with 
RamFont, a program can display simul¬ 
taneously as many as 12 different soft 
fonts on the screen in a nearly stan¬ 
dard monochrome text mode (approxi¬ 
mating that of the IBM Monochrome 
Display Adapter ). Programs also can 
use the standard Hercules 720-by-348 
graphics mode, use the standard text 
mode with a single soft font, and com¬ 
bine all-points-addressable (AI^A) graph¬ 
ics and text while the board is operat¬ 
ing in text mode. 

The advantage of the increased 
number of fonts is obvious: a word¬ 
processing or desktop-publishing appli¬ 
cation can present the tiser’s choice of 
fonts on the screen. (The use of a soft 
font in desktop publishing is restricted, 
how^ever, as text mode does not allow 
the representation of proportionately 
spaced fonts. ) The speed that is gained 
in running the board in text mode in¬ 
stead of in graphics mode is an invalu¬ 
able fringe benefit. 

The novel APA feature of the 
Graphics Card Plus allow^s it to mix text 
and graphics on a screen, but it cannot 
do so in an independent hardware- 
defined window'. In the past, in order 
to blend graphics and text, it was nec¬ 
essary' to put the particular adapter into 
a graphics mode and to paint glyphs 
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Step into the Future 

iH0DUL^2 

for 8086 family machines 



• Compiles 5K lines / minute on PC/AT 

• Runs Sieve faster than Microsoft C V4.0 




• Generates Microsoft standard objects 

• Supports 6 memory models + mixed model 

• Interfaces directly to other DOS languages 
(you don’t have to throv^^ 

out your C code!) 




• Full Modula-2 language 
+ Array and record constants 
+ Substrings and sub-arrays 
+ Tailorable procedure calling 


PLUS 


OS/2 and M icrosoft 
Windows compatible 



NOW 


The generated code is compatible with OS/2 
and Microsoft Windows. Runtime libraries 
will be available soon. 


Forest Road 


Wilton, New Hampshire 03086 
SOFTWARE (603) 654-2525 

Compiler and DOS runtime C1QR N® 
library objects only: ^ |\/|0ClUl^"^ 

Above plus editor, source 
debug, make utility, and $J43 ^ 
runtime library sources: 



comes 


:lose! 


Add $5 shipping and handling in North America, $15 for over¬ 
seas orders. VISA and MasterCard accepted. 



Special Introductory offer: Purchase and pay for the complete 
system before Oct. 31. 1987 and get The Watcher execution pro¬ 
filer by Stony Brook Software — a $60 value — free. 


PHOTO It Graphics Card Plus 



Display adapters with RamFont have standard text mode, as 
defined for the IBM Monochrome Display Adapter. 



InColor card’s pixel-handling features are functionally the 
same as EGA’s but contrast sharply in execution. 



The graphics “window” is inset into the text. Tlie adapter is 
operating in text mode. 
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FIGURE 1: Menioiy Mapping for Hercules (irciphics Cards 
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The text and graphics modes for the card retain the original Hercules memory-map definitions. The new modes, RamFont 4KB 
and 48KB, map the font data into display RAM, rather than using a ROM outside the CPU’s address space. 


(that is, the individual characters) a 
pixel at a time. With Hercules’ new dis¬ 
play architecture, the distinction be¬ 
tween graphics and text modes is be¬ 
coming muted. By accessing die areas 
of RAM in which a font is defined, the 
programmer can mix text and graphics 
on the screen while the adapter oper¬ 
ates in text mode, which offers an in¬ 
herently faster performance than does 
the graphics mode. 

Hercules also has leaped into the 
color graphics arena with the InColor 
card, which can emulate the MDA or 
can be run in color. The following 
modes are available: text and APA 
graphics modes that are compatible 
with the Hercules monochrome board, 
and the RamFont 4KB and RamFont 
48KB modes that also are resident on 
the RamFont board. 

The InColor adapter is like the 
EGA in that both of these boards pro¬ 
vide 16-color graphics using four paral¬ 
lel bit planes, but it is here that any 
similarity between them ends. The In¬ 
Color adapter can drive only a digital 
color display, not the monochrome dis¬ 
play supported by the EGA. Unlike the 
EGA, the InColor adapter always ap¬ 
pears to the host computer’s BIOS to 
be a monochrome adapter: it occupies 
the monochrome display RAM address 
space, and the BIOS on the mother¬ 
board can manipulate the adapter by 
using monochrome I/O instructions. 

The InColor card’s pixel-handling fea¬ 
tures are functionally the same as the 


EGA’s but contrast sharply in the man¬ 
ner in which they are executed. 

ARCHITECTURE AND FEATURES 

With the introduction of RamFont, Her¬ 
cules has increased the number of 
fonts available to applications. The 
Graphics Card Plus and InColor boards 
provide two new “text” modes in addi¬ 
tion to the standard MDA text mode; 
these new modes are the RamFont 4KB 
and 48KB modes (the names indicate 
the amount of RAM available to store 
the soft fonts). The RamFont modes of 
the two new adapters are nearly identi¬ 
cal. The only differences are extensions 
to the InColor card for the manipula¬ 
tion of color and the color bit planes. 
The Hercules graphics mode, 720 by 
348, is also available and remains un¬ 
changed from the previous editions of 
the Hercules adapter. 

Figure 1 illustrates the display 
buffer organization for the three text 
modes and the one graphics mode; 
these retain the original Hercules defi¬ 
nitions. As shown in the figure, the two 
RamFont modes (4KB and 48KB) re¬ 
serve additional space above the active 
display I^AM for the soft fonts. 

In standard text mode, all glyphs 
are painted into a fixed, 9-by-14-charac¬ 
ter cell on the screen. The character 
generator (the font) is located outside 
of the host CPU’s address space, on a 
ROM chip mounted on the adapter. 
When the adapters operate in the Ram¬ 
Font modes, the character is generated 


from RAM instead of from ROM. Next, 
this soft font is mapped into the video 
display buffer. In either RamFont 
mode, the character cell for the font’s 
glyphs no longer remains fixed but can 
be programmed to be 8 or 9 bits wide 
and from 4 to 16 rasters (scan lines) 
high, thus offering a maximum glyph 
size of 9 by 16 and a minimum glyph 
size of 8 by 4 (9 by 16 is obviously not 
a large enough size to create an ornate 
font and thus represents a rigorous re¬ 
striction for the board in precisely the 
area in which its performance should 
be outstanding). It is possible to use 
this board to create larger fonts by as¬ 
sembling a character from several 
smaller characters. 

In tlie 4KB I^mFont, only one soft 
font is accessible. In 48KB mode, as 
many as 12 typefaces can be ac¬ 
cessed—but all fonts defined at any 
one time must have the same height 
and width. A font occupies the same 
area of RAM, regardless of its size. In 
designing a font for all of the text 
modes, each raster line for a glyph is 
represented by one byte. Thus, the 
glyph is always eight pixels wide. When 
the board is operating in a mode that 
uses nine-pixel-wide character cells, a 
blank pixel is inserted between all 
glyphs, except after the ASCII graphical 
elements (codes OBOH to ODFH), in 
which the eighth pixel is replicated 
into the ninth one in order to allow 
the elements to connect on the screen. 
The designer of an eight-dot font must 
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TABLE 1: Attribute Byte Definitions for All Modes 



Tlie attribute byte for the RamFont modes does not function identically to the 
one on the IBM Monochrome Display Adapter. 


Dbase* 


programming tools 

*Clipper, FoxBASE+, 
dBASE, Quicksilver 

The Ul Programmer 

Ul is the first professional code generator; we 
wrote Ul for programmers who want to automate 
their work but cannot use code that is 'almost' 
good enough. If your user interfaces include 
bounce-bar menus, pop-up help screens and 
the other features of today’s best programs, you 
will gain an order of magnitude in productivity 
with Ul. 

Ul is a second generation, programmable pro¬ 
duct — so your code comes out your way. 
Application specific edits, for instance, can be 
placed in the Ul 'template' which controls the 
generation. Edit the screen appearance until it 
'looks and feels’ perfect. Everytime you generate 
code, your special logic is preserved. 

Speaking of editing the screen, Ul includes a 
powerful, 3-D screen editor, so you can draw 
pop-up help boxes over your pull-down menus, 
over your application. 

The Documentor 

To run Doc, you just tell it the name of the main¬ 
line routine and make sure your printer has a lot 
of paper! (Sure, you can have the output go to 
the screen or a file, too.) 

You can tailor your documentation to include any 
or all of: a table of contents, system tree diagram 
(main line is the root), hierarchy (box diagram) 
charts for each module, action diagrams (modern 
style flow charts) for each PRG or procedure, 

DBF listings (structure, indexes, more), where 
used/updated listings for fields and all variables 
— by module and by line number within each 
module. 

Our written money-back satisfaction guarantee 
set a new standard when we began it in 1985. 
(Return rate to date: 9.6% and dropping!) No 
copy protection, royalties or other nonsense. 

Suggested retail: $295 each, (800) support 
included. At your dealer today. Call us for a very 
special offer on our latest release! (800) 233- 
3569 or, in NY, (212) 406-7026. 

WISoft 

The Computer Aided Software 
Engineering Corporation 

233 Broadway, Suite 869, New York, NY 10279 


include a column of blank pixels on 
the right-hand edge of the glyph to 
allow for character separation on the 
screen. This procedure renders the 
usable size of an eight-dot font effec¬ 
tively only seven dots wide. 

The Graphics Card Plus contrast 
with an EGA in monochrome mode in 
several key areas. The Hercules boards 
have more fonts (12), and all fonts can 
be displayed simultaneously, whereas 
the EGA can have only two of four 
fonts active at any one time. (IBM’s 
new Video Graphics Aixay, which is an 
extension of the EGA, has this ver>^ lim¬ 
itation.) To produce the extra fonts, 
however, Hercules has sacrificed attri¬ 
bute byte compatibility with previous 
adapters in the RamFont 48KB mode. 

In standard text mode, the board 
operates with the standard mono¬ 
chrome character attributes (normal, 
blink, high intensity, blank, reverse, 
and underline). The InColor card offers 
extensions to the set of attributes that 
manipulate the foreground and back¬ 
ground colors. RamFont 4KB mode 
operates in a similar fashion, with the 
font data retrieved from display RAM. 

The coding for the attribute bytes 
is different, depending upon the Ram¬ 
Font mode. In 4KB RamFont mode, the 
attribute b>Te is compatible with previ¬ 
ous monochrome adapters, when using 
the same bits to set each of tlie attri¬ 
butes. In 48KB mode, however, tlie at¬ 
tribute byte is not compatible with pre¬ 
vious monochrome adapters—in this 


mode, the low four bits of the attribute 
byte specify the font, and the upper 
four bits have different meanings, de¬ 
pending upon the blink bit setting in 
the board’s control register (I/O ad¬ 
dress 3B8H bit 5). Table 1 summarizes 
the attribute b)Tes for all text modes. 

In RamFont 48KB mode, the fol¬ 
lowing two new attributes are intro¬ 
duced: overstrike and boldface. Over¬ 
strike places a line of pixels in the 
middle of the character cell so that the 
characters look as though they have 
been struck out. The overstrike line is 
controlled by the programmer. The 
CRTC register xStrikeReg exerts control 
over which raster line is the overstrike. 
Boldface directs the board to duplicate 
the pixels of the font into the next ad¬ 
jacent pixel column (to the right), 
thereby effectively doubling the weight 
of the font. Boldface is useful only in 
single-stroke fonts—tlaat is, those fonts 
in which the glyphs are formed by sin¬ 
gle lines of pixels—because the 
amount of resolution available in a 
eight-pixel-wide font would not allow a 
font that has a double stroke to show 
adequate resolution. 

Except for the RamFont 48KB 
mode, the boards maintain compatibil¬ 
ity with previous Hercules adapters 
with regard to display buffer access and 
attribute byte interpretation. The stan¬ 
dard text mode is the same as the one 
used by tlie MDA. The graphics mode 
maps one pixel per bit. Scan rows are 
interleaved in four groups in display 
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FACE THE FACTS 
AND THE FUTURE. 


The industry standards are chang¬ 
ing. ..new operating systems have 
been introduced, applications are 
being built with more powerful 
tools, and desktop work stations 
will be at the heart of increasingly 
complex, development operations 
with a need to link both like and 
unlike machines and software. 

How will these changes affect your 
computer buying, development 
and integration? What may have 
been wise hardware and software 
decisions a few months ago may 
be dangerous next month. And 
your state-of-the-art system may 
be obsolete by the end of the year. 

Tune into the new technology with 
PC TECH JOURNAL, the mageizine 
written for systems professionals 


who must tackle important develop¬ 
ment and integration decisions for 
their company. 

No other magazine brings user, 
developer and integrator concerns 
to the table quite like PC TECH 
JOURNAL. We face the issues. 

We analyze new products to help 
you make wise purchasing and 
planning decisions. We help keep 
your system at optimum levels 
of performance. 

This is the magazine written for 
designers, DP/MIS professionals, 
integrators and consultants who 
are involved in advanced IBM PC 
applications and development. 

We cover today’s technology and 
tomorrow’s innovations. Sub¬ 
scribe today, you’ll receive 13 


issues a year, including the special 
PC TECH JOURNAL DIRECTORY 
issue and SAVE 50% OFF the sin¬ 
gle-copy price of $53.35. Mail the 
attached order card today or 
caU toU-free 1-800-852-5200. 

■ Two years (26 issues) only 
$53.35. SAVE50%! 

■ One year (13 issues) only 
$26.70. SAVE 50%! 

Basic annual subscription 
price $34.97. 

TE€H 

TOURNAL 

I 4Z825 
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RAM. (A description of mapping meth¬ 
ods for scan lines in display RAM can 
be found in “Evaluating the EGA: The 
EGA Spectrum, Part 2.”) 

Both the EGA and the two Hercu¬ 
les adapters can define a font that is 
tall enough for any application when 
operating in graphics mode. In text 
mode, the EGA can define a font that is 
up to 32 pixels high, and the Hercules 
adapters can define one up to 16 pixels 
high. This is an insignificant difference 
from a practical point of view because 
of the width limitation (one of 8 or 9 
bits). In graphics mode, the EGA is 
organized in a linear fashion—that is, 
the scan lines are placed consecutively 
in display RAM—which provides a full 
350-line screen. The Hercules adapters 
paint only 348 lines, which causes the 
bottom two scan lines to be cut off in 
applications that do not have the ex- 
peaed performance. 

The Hercules adapters’ external 
I/O registers for mode setting have the 
same layout and I/O addressing as the 
Hercules Graphics Card Plus. The Her¬ 
cules chip includes additional registers 
in the CRT Controller (that are exten¬ 
sions to the Motorola CRT Controller), 
allowing for programming of the Ram- 
Font modes and manipulating pixels 
and color in the InColor card. 


Both of the Hercules adapters ap¬ 
pear to the motherboard BIOS as stan¬ 
dard monochrome display adapters. 

The display RAM for both boards is 
always mapped into the monochrome 
address space, at offset zero in segment 
BOOOH. Because of this, the adapter 
cannot be used with a monochrome 
adapter in the same system. 

Both RamFont adapters will reside 
with a CGA, unless the RamFont adapt¬ 
ers operate in 48KB mode, where an 
addressing conflict arises because the 
Hercules adapters provide a full 64KB 
of font space. To work with a CGA in 
48KB mode, the RamFont cards must 
be placed in the half-page mode, which 
limits RAM addressing to the first 32KB. 
This mode restricts the number of 
fonts to four. The display buffer occu¬ 
pies the base of the memory, and the 
remaining room in the RAM is suffi¬ 
cient for four fonts. In the normal 
mode, the additional eight available 
fonts occupy the top 32KB of RAM. 

INCOLOR EXTENSIONS 

The InColor adapter is similar to the 
RamFont adapter, except for the fact 
that it has l6-of-64 color capabilities in 
both graphics and text modes. Color is 
represented with four parallel bit 
planes choosing 16 of 64 colors; this is 


a method akin to the one used by the 
EGA. At the monitor level, the InColor 
card is compatible only with digital 
color monitors, such as the IBM En¬ 
hanced Display or the NEC MultiSync 
monitor. None of the new Personal 
System/2 analog color displays will 
operate with this adapter. 

All of the display modes of the 
Graphics Card Plus are available with 
the InColor card. RamFont modes are 
available with this card, although they 
may operate differently because of the 
presence of color. In RamFont 48KB 
mode, the four parallel bit planes each 
can store 12 fonts, yielding a total of 
48. The attribute byte selects the font 
and the glyph’s color. The attribute 
byte also chooses the display attribute 
(blink, bold, and so on). The individual 
bits of the byte set different functions, 
depending on the RamFont mode. 

The graphics mode for the InColor 
card is the same as the one used for 
the Graphics Card Plus. The only differ¬ 
ence here is in the introduction of 
color. In this card, the four parallel bit 
planes specify the color of each pixel 
in a manner similar to the color map¬ 
ping used by the EGA. 

Standard text mode operates in 
the same manner as the MDA The at¬ 
tribute byte normally specifies blink. 








Ecosoft Family 
C Products 


of 




A professional quality compiler in an easy to use environment. 
★ All operators and data types ★ Prototyping, structure passing 
- assignment, enum - void ★ Tiered error messages (selectable 
levels of “lint”) ★ Memfiles (TM) for using memory outside 
the 128K limit as a file ★ Expanded library with over 200 
functions (many System V) ★ ASM or OBJ output ★ 8087 
runtime support ★ CC and “mini-make” (in source) for easy 
compiles ★ Expanded user’s manual 


Add dramatic graphics effects into your Eco-C88 C programs. 

★ EGA, CGA, and ZlOO support ★ Over 100 graphics and support 
functions ★ Write thru the BIOS or memory ★ Hershey fonts 

★ Supports view areas, rotateable fonts, clipping, arbitrary 
fill areas ★ Extensive error checking ★ User’s manual. 


An MSDOS OBJ compatible librarian 
that’s not limited to Ecosoft language 
products. 

★ Add, delete, extract, combine, 
set page size, get contents or index 
of a library ★ With user’s manual 


■ Mr l' Add pop up windows (for help, menus, error messages, special 

' effects, etc.) to your C programs quickly and easily. 

★ CGA, EGA, and monochrome support ★ Control any program 
— - I that goes through the BIOS ★ Use 

1-800-952-0472 (Orders) I *^P to 255 windows ★ No special 
1 Qi*? OCR ftySTfi u I f ^ window commands (e.g., use printf 

1-317-255-6476 (Tech. Info.) | ^ 

/ Ecosoft Inc. H 

^ 6413 N. College Ave. ffiPI 

Indianapolis, IN 46220 mmm ■■■■ 
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DISCOVER ADVANCED REVELATION 


Simply, truly the most elegant PC-based DBMS 
and application building tool ever created. For 
the novice user and serious application developer 
alike More than just another DBMS, Advanced 
Revelation is. . . 



The com plete application environment with 
all the tools you need to build PC based applications 
for both single user and network systems. 

Evaluate Advanced 
Revelation and you will discover: 
• An Application Processor that 
lets you build screens, menus, 
and windows without generating 
modifying source code. 

A comprehensive centralized 
data dictionary that 
describes all field 
attributes, capturing 
all the intelligence 
of the system. 


• A high level programming language with hundreds 
of database, string and array handling functions. 

• A powerful database manager with remarkable 
efficiency—each record is a three dimensional 
variable length dynamic array. 

• Advanced networking capabilities, providing 
true single record locking. 

Discover Advanced Revelation: the only PC 
database application environment with power 
to handle high performance applications such 
as payroll/personnel, insurance, banking 
manufacturing/MRP and more. Built on Revelation, 
a development system that more than 60,000 
users have depended on since 1982. 

Discover Why Advanced Revelation begins 
where dBASE III Plus, R: BASE System V and other 
data base managers end. For all the facts 
call 1 - 800 - 327 - 0216 . 

COSMOS' 

A subsidiary of Revelation Technologies, Inc. 

Cosmos, Inc. • 3633 136th Place, SE • Bellevue, WA 98006 


Advanced Revelation, Application Processor and Cosmos ore trademarks of Cosmos, Inc 
The other companies mentioned own numerous Reg. Trademarks. 
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bold, and underscore. In an alternative 
mode, the attribute byte will specify the 
character and background color. 

Despite its surface similarities to 
the EGA, the InColor card has signifi¬ 
cant differences. The card lacks a BIOS; 
the pixel operations, although they are 
functionally equivalent to the EGA, are 
implemented differently; and the dis¬ 
play RAM interface to the CPU contrasts 
with that of the EGA. 

Although the board—unlike the 
EGA—lacks a BIOS, this omission is 
not so crucial as it sounds for several 
reasons. First of all, Hercules has im¬ 
plemented the hardware so thoroughly 
that the monochrome BIOS is able to 
provide basic text mode functions to 
the applications. The adapter fits into 
the system immediately as a mono¬ 
chrome display adapter. Second, most 
EGA applications include drivers that 
access the pixel-manipulation functions 
through I/O instructions, and new op¬ 
erating systems, such as OS/2, will by¬ 
pass the BIOS altogether. Finally, the 
RamFont modes and graphics mode all 
require special drivers in any event, so 
the decision that was made to drop the 
BIOS was a reasonable one. For the 
programmers who need to perform 
special operations or for those who are 
writing their own graphics packages. 


the documentation describes in clear 
and concise language how these func¬ 
tions can be performed. 

While performing operations in 
graphics mode, the board represents 
color in four parallel bit planes. The 
four bit planes specify an index into a 
palette, which defines the color sent to 
the monitor. The layout of the raster 
scan lines is the Hercules four-way 
interleave of spreading the scan lines 
across the display RAM. 

With the addition of the parallel 
bit planes, hardware assistance for 
pixel management and color manipula¬ 
tion is usually needed. The InColor 
card has all of these, but as noted 
above, lacks a BIOS. As a result, anyone 
writing applications to take advantage 
of the InColor card will need to write 
graphics routines to perform the low- 
level I/O operations that set the board’s 
mode and manipulate pixels. 

The available low-level I/O opera¬ 
tions are complete and mimic die rep¬ 
ertoire of the EGA—including the bit 
plane protection operations, the color 
palette setting operations, and the pixel 
read/write operations. However, die 
InColor and EGA adapters differ from 
each other in the way in which they 
perform pixel-writing operations. The 
InColor write operation uses the con¬ 


tents of die bit plane latches, the CPU 
data, and the read/write color register 
within the board to determine what 
data are to be written to display RAM 
during the write operation. All logical 
operations (AND, OR, XOR, and NOT) 
are available as a combination of vari¬ 
ous latch and color register operations. 

Thus, equivalent functions are 
available from both of these adapters, 
the differences between them being in 
the method of approach. Unlike the 
EGA, the InColor card does not offer 
CPU data rotation, which is more a re¬ 
flection of the uselessness of that oper¬ 
ation on the EGA rather than of a fail¬ 
ing of die Hercules boards. 

The EGA offers two pixel-read 
modes: straight bit-plane read and 
color comparison. In the straight bit- 
plane read, die data byte returned to 
the CPU is the addressed byte of the 
selected bit plane. In color comparison 
mode, the data returned to the CPU is 
a byte which represents the result of a 
bit-wise compare operation between 
the color specified in each pixel of a 
byte of display l^AM and a color com¬ 
parison register. The hardware can re¬ 
strict this operation to a selected subset 
of bit planes using a “don’t care” set¬ 
ting for some of the bit planes. The 
result of a CPU color-compare read 
operation is thus a comparison of the 
four bit planes to the desired color. 

Unlike the EGA’s, the InColor 
card’s pixel-reading operations always 
operate in the color-compare mode. 
Sampling of an entire bit plane, which 
is of importance for the preservation 
operations of windowing software, is a 
subset of the color-compare operation. 
This is accomplished by comparing a 
selected bit plane to the value of 1 and 
putting die remaining bit planes to the 
“don’t care” setting. 

PROGRAMMING RAMFONT 

When it added the new RamFont 
modes, Hercules abandoned die Moto¬ 
rola 6845 CRT Controller for its boards 
and adopted, in its place, a custom 
VLSI chip. The CRTC registers of diis 
new chip are identical to their counter¬ 
parts on the old board. In addition to 
the 17 registers normally found in the 
6845 CRTC, three new registers have 
been added for controlling the Ram¬ 
Font modes. The new registers control 
die following items: 

• The fonts and the width of the fonts 
(xModeReg CRTC index 14H) 

• The scan line for underscore 
(xScoreReg 15H) 

• The scan line for overstrike 
(xStrikeReg 16H) 


Brand New From Peter Norton 
A PROGRAMMER’S EDITOR 


only 



that’s lightning fast with the hot 
features programmers need 


Direct from the 
man who gave you 
The Norton Utilities, 
Inside the IBM PC, 
and the Peter Norton 
Programmer’s Guide. 


sNORTON 

EDITOR 



^‘This is the program¬ 
mer’s editor that I wished 
I’d had when I wrote my 
Norton Utilities. You can 
program your way to 
glory with The Norton 
Editor.” 




Easily customized, and saved 
Split-screen editing 

A wonderful condensed/outline display 
Great for assembler, Pascal and C 

Peter Norton Computing, Inc., 2210 Wilshire Boulevard, 
Santa Monica, CA 90403,213-453-2361. Visa, \ 
Mastercard and phone orders welcome. 

The Norton Editor” is a trademark of Osier Norton Computing. Inc. (c: 1986 Peter Norton Computing. 
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Sf Professional C function library 
Sf 30 day money back guarantee 
Sf Multiple bullet proof windows 
Easy full screen data entry 
1^ Unlimited data validation 
Context sensitive help manager 
1^ Menus like Lotus and Mac 
Programmable keyboard handler 
Text editor routines 
1^ No royalties or runtime fees 
1^ Library source included FREE 
Free technical support 
gf Free BBS at (214)418-0059 
gf Supports all major compilers 
including Microsoft 5.0 
gf VCScreen code generator too! 
gf UNIX version avaialable, 
call for details 






^ ^pC XT.A^’ Vilfl”’*'’^' 
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The InColor card provides additional 
operations for manipulation of pixels 
and color setting. 

Most of the CRTC registers have 
not changed either in format or in op¬ 
eration from the Hercules boards to 
the new boards. The format of the 
original Hercules mode register (3B8H) 
has remained unchanged. The status 
register (3BAH) has two new bits—one 
of them is used to detect the presence 
of the Graphics Card Plus, and the 
other one is used to detect the pres¬ 
ence of the InColor card. 


The majority of the registers are, 
unfortunately, write only. Mouse drivers 
and other applications that need to 
change the I/O registers during an in¬ 
terrupt (when an application program 
may be manipulating the registers) will 
be required to provide a shadow map 
interface that preserves the state of the 
various registers, especially with re¬ 
spect to the InColor card. 

Programming the new Hercules 
cards is a fairly straightforward task. Ta¬ 
bles that appear in the back of the 
technical reference manuals included 


with the cards list the CRTC parameters 
for all possible font widths and lengths. 
All due caution should be exercised 
when programming any CRTC; this is 
particularly crucial when the CRTC is 
attached to a monochrome display. The 
programmer must interrupt the video 
signals going to the display by clearing 
bit 3 of the display control port (3B8H) 
in order to prevent a partially pro¬ 
grammed CRTC from accessing the 
monochrome display. 

With the need to program modes 
direaly into the new Hercules cards 
comes the potential for destroying the 
monochrome display. This type of dis¬ 
play is very sensitive to incorrea verti¬ 
cal and horizontal synchronization sig¬ 
nal timings, and programming an in¬ 
correct CRTC setting may result in 
damage to the monitor. It cannot be 
overemphasized how important it is to 
be certain of the CRTC parameters be¬ 
fore executing a program that changes 
them for a monochrome display. 

PERFORMANCE 

In this era of increased sensitivity to 
performance, the Hercules cards pre¬ 
vail in several key areas: the adapter 
operates in text mode, and Hercules 
has taken steps to decrease display 
RAM contention. Because text mode 
can now display multiple fonts, word 
processors will be able to paint a vari¬ 
ety of fonts quickly. With the adapter 
operating in text mode, two byte ac¬ 
cesses to display RAM—one for the 
character code and the other for the 
attribute—^will specify the desired 
glyph. In contrast, when the EGA oper¬ 
ates in graphics mode for multiple 
fonts, the program must paint the pix¬ 
els on the screen for the desired glyph. 

Hercules included additional cir¬ 
cuitry in its chip set to increase the 
overall performance of its adapters. 

The soft fonts are stored in a bank of 
RAM that is separate from the display 
RAM itself. Therefore, in text mode, 
accesses to soft font data will not inter¬ 
fere with accesses to display RAM. 

The demonstration program. One area 
in which the new Hercules adapters 
clearly surpass the capabilities of the 
EGA is in the creation of a graphics 
“rectangle” within text mode. This rec¬ 
tangle is not a true hardware window, 
but an artifice from the large number 
of soft fonts available from the Hercu¬ 
les adapters. All of the soft fonts are 
independently programmable. By indi¬ 
vidually manipulating the pixels of any 
glyph, the corresponding glyph on the 
screen will be changed everywhere it is 
displayed. Thus, the “graphics window” 


Cross-Reference In the Middle 
of Programming? order 


f^D-SHEir 


with XO-SHELL, while you are In an application. 


■ You can display any file, transfer any section of that file for printing, 
or transfer It to the keyboard for Inputting Into your editor. 

■ You can print files while running an application. You can Include a header 
line, containing current date, title, file name, file creation date and 
page number on every page of a list. 

■ You can search strings from a file or group of files that you specify; 
you can cross-reference In the middle of programming by searching 
variables from source files. You can specify files directly from a 
scrollable directory display. 

■ You can create or edit files. 

■ You can Input any IBM-PC character as easily as you Input regular ASCII 
characters.. You can easily draw vertical or horizontal lines by choosing 
graphics characters from a pop-up window. 

■ You can obtain the key code of any key combination without looking up a 
reference. 

■ You can collect the application's screen displays In a file and later 
edit or review them. 

■ Directly from a scrollable directory display, you can view files, copy 
files, erase files, change the default directory, and, when not In an 
application, execute programs. 

■ You can retrieve, edit and reexecute previous DOS commands. 

■ You can use XO-SHELL as a memory resident or as a temporary help. 


XO-SHELL works with most editors (such as Turbo PASCAL, Turbo C, Turbo BASIC, and 
Quick BASIC editors) and application software. To add convenience and productivity to 
your application, order XO-SHELL now. Just send $69 plus $5 for shipping and handling. 
Be sure to Include your name, address and phone number. For Visa or Master Card orders, 
Include card number and expiration date; or call 

1-800-635-5011 (outside MA). 

XO-SHELL runs on IBM-PC's, XT's, AT's, Personal System/2's and true compatibles. 

It occupies BSKBytes of memory space and requires PC/MS-DOS 2.0 or higher. 

WYTE CORPORATION 

701 Concord Avenue 
Cambridge. MA 02138 
Tel. (617) 868-7704 


Turbo PASCAL, Turbo C and Turbo BASIC are trademarks of Borland International, 
and IBN-PC. XT. AT. PersonalSy$tem/2. PC-DOS are trademarks of IBM corporation. 
MS-DOS. Quick BASIC are trademarks of Microsoft Corporation. 
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The Next Evolutionary Step 
In Editing Source Code 


sFl-Find/Replace aFl-Cut&Paste aFlO-Utilities sFlO-Parameters 


Source Code Files 


Menu Shell Doubles as an 
Instant Command Key Reference 
(Use of menu is optional) 


A:\ERR.MSG INSERT AUTOINDENT Line 


Fl-Files 


Context Sensitive Help 


FI = Help 


A;\XAPP.C INSERT AUTOINDENT Line 12 Col 17 


XAPP.c 13 Warning 93: no reference to identifier "ofp" 
XAPP.c 13 Warning 93: no reference to identifi^rj^grea— 
XAPP.c 14 Error 77: identifier expected 
XAPP.c 14 Error 77: identifier expected 
XAPP.c 14 Error 57: semi-colon expected 


Compiler Error Messages 


F4-Save Release 
*F5-Save Bak Release 

'F7-Write File 
‘FS-Print File 
*F9-Rename File 
FlO-Delete Fn i, ■ 


INSERT FILE Command 


Iri^^ts the contents of a user 
specified file above the current line. 


The difference is in the 
human interface 

While most of the other major 
program editors are based on 
yesterday's methodologies of main¬ 
frame and mini computer editors, 
VersiEdit uses a fresh approach 
that is best suited for PC's. 

The commands are assigned to keys 
for the best use of the PC keyboard. 
The interface is optimized for a mini¬ 
mum number of key strokes per 
task. VersiEdit has true context sen¬ 
sitive help. You can execute the 
commands either through the menu 
or directly. VersiEdit is incredibly 
easy to use. To get started, all you 
need to know is three keys; Help, 
Menu, and Cancel. 


Ease of use with no 
compromise in power 

• Windows—Vertical, Hori¬ 
zontal, Adjustable (max 8) 

• Excellent Directory and Envi¬ 
ronment Variable Support 

• Powerful Cut & Paste 
and Find/Replace 

• Supports all Computer 
Language Formats (indents, 
line numbers) 

• Restores Deleted or 
Modified Lines 

• EGA Large Display 

• Brace/Parenthesis/Bracket 
Balancing 

• Summary Display 

• Auto Indent 

• DOS Gateway 

• Easily Customized 

• Much More 


Ity VersiEdit at no risk 

We are confident that you will like 
the look, feel, and function of 
VersiEdit. Try it for 30 days. If for 
any reason you are not completely 
satisfied, return it for a full refund. 

ORDER TODAY TOLL FREE 
(800)521-6308, 
lnVirginia(703)820-9515 

$ 149 plus $5 shipping and handling, 
Virginia residents add $6.93 sales tax 

Minimum System Requirements: 

PC or compatible with 320K RAM, 
DOS 2.0 or higher 

Cvberlech 

The Quality Software Company 

RO. Box 1337 
Falls Church, VA 22041 
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nGUR£2: A/M Graphics in a Text Screen 


SCREEN IMAGE VCHERE TEXT 
MEETS “GRAPHICS WINDOW' 



CHARACTER CODES OF 
SCREEN SECTION 


RAMFONT MEMORY MAP 


6000:5000 



B000:500F 


6000:5010 


This figure demonstrates the rectangular window produced by the demonstration program. The background is text, and the 
inset window contains graphics created by using the RamFont graphics mode. 


is really generated by manipulating the 
font definition, putting the graphics 
data into a character form that is 
unique to one character on die screen. 

Accessing any pixel on the screen 
in a soft font text mode requires a 
unique character code and font identifi¬ 
er for every character cell on the 
screen. Changing a pixel in the soft 
font diat uniquely defines this character 
cell corresponds to directly changing 
the pixel on the screen. 

Figure 2 illustrates the trick be¬ 
hind creating this mode—the graphics 
pattern illustrated is similar to that of 
the demonstration program (see photo 
3). The dimensions and location of the 
graphics “window” is chosen, and each 
character “cell” in the window is given 
a unique character code and assigned 
to one font. Assigning these codes from 
left to right and top to bottom simpli¬ 
fies the logic when painting any pixel. 
The low four bits of the attribute bytes 
for these cells point to the font. 

The program HERCDEMO, written 
in C (listing 1) and assembly language, 
demonstrates how this mode can be 


created and used. Listing 2, INIT.ASM, 
lists the assembly language code for 
the low-level routines required to ma¬ 
nipulate the board’s registers. 
HERCDEMO displays a single mono¬ 
chrome text screen that has a graphics 
image in a window. This is done by 
manipulating the soft fonts, putting a 
graphics image into die font area, then 
displa,ying the particular characters that 
contain die graphics image. The dem¬ 
onstration program is designed to work 
on the monochrome graphics card. It 
will run in monochrome mode on the 
InColor card; in order to get color, the 
attributes need to be modified and the 
colors selected for the graphics portion 
of the screen. The program 
HERCDEMO.EXE is generated from 
compiling and linking HERCDEMO.C 
and IN1T.ASM. (The compiler used was 
Microsoft C version 4.0.) 

The first routine in the program, 
InitializeHercules, sets up the pointers 
to the display buffer and the font 
space. Next, it spawns a process to the 
Hercules-supplied program RAM- 
FONT.COM in order to load a font into 


the first font slot. RAMFONT.COM is 
used to load the fonts, including die 
font named 8X14.FNT, and to perform 
the mode setting. After setting the 
mode, RAMFONT.COM calls RaniFont48, 
which is an assembly language routine 
in the file INITASM. 

Hercules recommends diat all pro¬ 
gramming of the CRTC registers be 
done as quickly as possible, preferably 
in assembly language. The company 
supplies INITASM on diskettes diat 
come with the board. This program is 
intended to be modified by developers 
for incorporation into programs that 
use the board. INITASM was modified 
to program the RaniFont-specific I/O 
registers. RaniFont48 was modified 
from INITASM and programs the CRTC 
for RamFont 48KB mode. RamFont48 
also sets the font to eight bits wide in 
the xModeReg, which suppresses 
nindi-dot replication. After the flow of 
control returns to InitializeHercules, 
the font area for the graphics window 
is set to zeros, thereby blanking it. Fi¬ 
nally, a character string is loaded into 
the display page. The routine WriteCell 
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demonstrates how to place characters 
into the video display. 

As a next step, the MakeWindow 
routine creates the window in tiie mid¬ 
dle of the screen. The routine places a 
I unique character and font code from 
left to right into each “cell” of the win¬ 
dow until the rectangle is filled in. 

After the window is set up, the 
graphics routine in DrawInWindow fills 
the rectangle with a grid evert^ six pix¬ 
els. Morizontal and vertical lines are 
drawn a pixel at a time by the routines 
DrawHorizontalLine and DrawVertical- 
Line. Both of these routines use the 
routine XORDot, which takes as an ar¬ 
gument the X and Y pixel coordinates 
from the upper left-hand corner of the 
window and XORs the dot at the speci¬ 
fied location. XORDot first of all calcu¬ 
lates the bit within the pixel byte for 
the X direction, using the X coordinate 
modulo 8 (eight pixels per b)i;e). The 
Y offset within the cell is the Y coordi¬ 
nate modulo 14 (that is, the number of 
raster lines that comprise a glyph in 
this particular font). 

The actual character cell is deter¬ 
mined by the Y coordinate, divided by 
the number of rasters per character 
cell (14) and multiplied by the count 
of cells per row. This value is the offset 
of the particular row’s character cells 
for the window in the font. The actual 
character cell within that row is the X 
coordinate divided by 8 (again, with 8 
pixels per byte) and multiplied by 16 
(the size of the font space for each 
character cell—even though the font is 
only 14 rasters high, the board reserves 
16 rasters for it). This is the actual ras¬ 
ter to be manipulated. The bit within 
the raster, chosen above, is XORed. 

After the program has executed, it 
resets the board into RamFont 4KB 
mode by spawning to IMMFONT.COM. 
Because the RAM that stores the font 
data is separate from the display IMJVI, 
this mode is still efficient if the con¬ 
tents of the “graphics window” will be 
changed continually. 

The package. Hercules packages both 
of these boards with two diskettes con¬ 
taining drivers for Microsoft Word and 
Windows, Lotus 1-2-3 and Symphony, 
and Ashton-Tate’s Framework. Other 
software supplied includes a font editor 
(FONTMAN) and a mode setting and 
locking software. In addition, the font 
disk includes several fonts. The font 
manager software will produce custom 
font files that can be loaded into the 
adapter as required. 

Each card has one parallel printer 
port, largely because the MDA has one. 
The presence of the parallel printer 


port does not imj:)ly any awareness on 
the part of the adapter to the presence 
of the soft fonts for the purpose of 
printing the characters as they are rep¬ 
resented on the screen. It is the re¬ 
sponsibility of the user program to 
provide printer interfaces. The boards 
have no jumpers: that is, all configura¬ 
tion is controlled by software. 

The documentation describes the 
programming interfaces thoroughly. 
Several code fragments are included 
for a complete explanation of the oper¬ 
ation of both boards. 

IN THE RIGHT DIRECTION 

The Graphics Card Plus is most defi¬ 
nitely a step foi*ward in the process of 
improving the overall performance and 
versatility of the monochrome display. 
The additional fonts and the capability 
of this package to include graphics in 
text mode are new and useful features. 
Software developers are beginning to 
incorporate the card into their prod¬ 
ucts. For a purely monochrome system, 
the Hercules Graphics Card Plus is the 
only card to own. 

The InColor card offers users their 
first real choice apart from the EGA in 
medium-resolution color graphics. De¬ 
spite the lack of a BIOS, the Hercules 
InColor card is truly an acceptable al¬ 


ternative to the EGA. Its acceptability is 
further enhanced by the fact that In¬ 
Color software drivers have been writ¬ 
ten for most major applications. 

The InColor card is not an EGA, 
however, despite the fact that it dupli¬ 
cates the EGA’s functions. Another dis¬ 
advantage of the board is that it is 
sole-sourced. The gain that is witnessed 
from having more than one font avail¬ 
able is heartening; however, if it is ac¬ 
companied by such stringent limitations 
on the character size, the advantages 
may be hardly noticeable. Only an out¬ 
standing sales success will guarantee 
that future support for the InColor card 
will be available from Hercules and 
other soft\\^are developers. I 'iMmim ^1 

Hercules Computer Technology 
2550 Ninth Street 
Suite 210 

Berkeley, CA 94710 
4151540-6000 
Graphics Card Plus: $299 
InColor Card: $499 
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John T. Cockerham, M.D., is a staff pediatric 
cardiologist and a project manager for phy- 
sician workstation development in the Infor¬ 
mation Systems Division at The Children 's 
Hospital in Boston. 



Improve 

your 

memory 

___ • t A -Tk ^ 


Memory Resident Programming on the 

IBM PC by Thomas A. Wadlow is the only book 
available mat helps experienced assembly language 
programmers create programs such as calcu&tors, 
thesauri, and file browsers that reside in RAM. The 
book covers such subjects as system calls, pro¬ 
gramming with interrupts, and I/O manipulation; 
programmers will find it invaluable in understand¬ 
ing how programs interact with the operating system. 
The IBM Personal Computer from the 
Inside Out, second edition, by Murray Sargent III 
and Richard L. Shoemaker provides excellent tech¬ 
nical discussions of the IBM PC, its hardware archi¬ 
tecture, microprocessor, instruction set, and assembly 
language, as well as how the unit works as a whole. 
Supercharging C with Assembly Language by Harry R. Chesley 
and Mitchell Waite gives C programmers tips on creating faster, more 
powerful and more responsive C programs. 

All available now wherever computer books are sold. 

A ADDISON-WESLEY 

Reading, Massachusetts; Don Mills, Ontario 
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Introducing the 

DIGIBOARD COM/Xi Series front-end processor. 
Intelligent multi-channel communications boards 
400% faster than the industry standard. 

Like our popular COM/X Series, they provide 
users of PC/XT/AT-compatible computers with four 
or eight individually addressable serial ports. But 
with the new COM/Xi series we’ve added: 

• an 80188 co-processor operating at 10 MHz 

• 256K of dual-ported RAM -I- 16K of ROM, all 
accessible to user/ programmers for application 
and security software development 

• a modular design that allows us to custom- 
tailor I/O to individual customer requirements. 
On-board intelligence means more speed for 

multi-user operating systems and multi-channel 
data collection and dissemination. 

And makes the new DIGIBOARD COM/Xi 
Series a more intelligent choice for you. 


Plugging you into Tomorrow. 


Call 1-800-344-4273. In Minnesota, (612) 922-8055 
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USTINGI: HERCDEMO.C 

/* HERCDEMO.C -- A demo program of the Hercules RamFont Board. 
This program places the board into 48K RamFont Mode, and 
writes text into the display buffer. Next it will create a 
graphics window in the middle of the text. 

John T. Cockerham, M.D. April 1987. 

*/ 


#include 

<stdlib.h> 


#include 

<stdio.h> 


#include 

<process.h> 


#include 

<conio.h> 


#include 

<string.h> 


#include 

<dos.h> 


/* Hard wired definitions of the graphics rectangle */ 

#define 

WinStartX 

10 

#define 

WinStartY 

5 

#define 

WinEndX 

30 

#define 

WinEndY 

14 

#define 

WinRowLen 

(WinEndX-WinStartX) 

#define 

GraphicXSize 

(WinEndX-WinStartX)*8 

#define 

GraphicYSize 

(WinEndY-WinStartY)*14 

#define 

ScreenRows 

24 

#define 

ColsPerRow 

80 

#define 

FontSpecifier 

0x0001 

#define 

GridSize 

6 


/* Basic definitions and global variables */ 
char far * DisplayBuffer; 
char far * FontBuffer; 
char far * WindowFont; 

char Pixels [] = C0x80, 0x40, 0x20, 0x10, 0x08, 0x04, 0x02, 0x01}; 
int cursorx, cursory; 
extern int errno; 

void RamFont48(void); /* External Assembly routine for HOC */ 

void WriteCelKx, y, c, attribute) 
int X, y, c, attribute; 

C 

int cp; 

/* Even though we are operating in 8 bit font mode, 
there are 80 columns on the screen */ 
cp = (y * ColsPerRow + x) * 2; 

*(DisplayBuffer + cp) = c; 

*(DisplayBuffer + cp + 1) = attribute; 

> 

void DisplayString(c) 
char * c; 
i 

int i; 

for (i = 0; (i < strlen(c)) && (cursory <= ScreenRows); i++)C 
WriteCelI(cursorx, cursory, *(c + i), 0); 
if (++cursorx >= ColsPerRow) i 
++cursory; 
cursorx = 0; 

} 

> 

} 

void FillBufferO 
i 

cursorx = cursory = 0; 
while (cursory < ScreenRows) 

DisplayString(‘'PC Tech Journal Hercules RamFont Test ”); 

> 

void InitializeHerculesO 
{ 

int FontLoad, i; 

FP_SEG(DisplayBuffer) = OxbOOO; FP_OFF(DisplayBuffer) = 0; 

FP_SEG(FontBuffer) = 0xb400; FP_OFF(FontBuffer) = 0; 

FP_SEG(WindowFont) = 0xb400; FP_0FF(WindowFont) = 0x1000; 

/* Use the Hercules utility to load in the font */ 

FontLoad = spawnlp(P_WAIT, "ramfont.com'', "\\", "8x14.fnt", NULL); 
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Who’s got connections 
at AT&T...RoIm...DttPont... 
and 39 of the other top 50 Fortune 500? 


USRobotics Courier modems. 


The top Fortune 500 compa- i 

nies know data communications J 

and look hard at their bottom " m 

line. What could persuade m 

diem to purchase m 

USRobotics Courier 
modems? 

Superior performance. 

At a to price. 

With our complete line of dial-up modems — from 
1200 bps to 17,400 bps—our customers get depend¬ 
able performance under exacting conditions. Plus the 
assurance of dealing with a manufacturer who has over 
10 years experience and has sold over half a million 
modems. 


k ^ course, it’s easy to spend 

, \ \ money for the false security 

m ^ more 

m name. But with 

m >%__ USRobotics, you pay only 

k for what’s important: 
reliability, manufactur- 
ing quality, ease of use, 
robustness, elegant technical 
design. And a company committed to service, support 
and caring for its customers. 

Courier modems from USRobotics. Connect with us. 

Free Warranty Extension! Buy a Courier modem before 
December 31,1987 and receive a S-year warranty exten¬ 
sion FREE. A $50 value.* 


Call 1-800-DIAL-USR^ “ 

In Illinois (312) 982-5001 

nFitobotiGS' 


The Intelligent Choice in Data Communications. 
8100 McCormick Blvd., Skokie, Illinois 60076. 


*TotaI warranty inducding extension: 5 years. 
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Hard Locks 
for Soft Parts 




At Rainbow Technologies, we think protecting 
software developers’ investments is very serious 
business. That’s why we designed the first fully 
effective security solution for software running on 
PCs and other computers. 

Our family of virtually impenetrable Software 
Sentinel hardware keys provides the highest level of 
software protection the developer can get. While 
remaining invisible to the end user. 


Key Sentinel Family Features. 

Prohibits unauthorized use of software □ No need 
for copy protection ° Unlimited backup copies ° 
Virtually unbreakable ° Pocketsize key ° Trans¬ 
parent operation ^ Transportable 


O Higher level language 
interfaces included 
O Runs under DOS on 

PC/XT/AT and compatibles 
O Parallel port version only 

Software 

Sentinel'W. 

O Designed for workstations, 
supermicros and minicomputers 
O Serial port only (modem-type) 
O Algorithm technique 
O We provide detailed interface 
specifications: Developer 
creates a port driver 
O Interface requirements: 25 pin 
DB25P or DB25S; 
RS232/RS422/RS423 
O Only signals used: DTR RTS 
from computer; signal ground; 
DSR or optional DCD from 
Software Sentinel-W or external 
device. TXD, RXD. CIS, RI 
pa.ssed through. 

For Softw'are Sentinel 
Evaluation Kit Pricing. 

Inti. Distributors Wanted 


Software 

Sentinel. 

O Runs under DOS and Xenix, 
on IBM PC/XT/AT and 
compatibles 
O Algorithm technique 
(Never a fixed response) 

O Serial or parallel port version 
O Minimal implementation effort 
O Higher level language 
interfaces included 
O KX) times faster than fixed- 
response devices (1ms) 

Software 

Sentinel'C. 

O For developers who want to 
customize or protect multiple 
packages with one device 
O 126 bytes of non-volatile 
memory that is programmed 
before shipment of software 
O We supply a unique 
programming adapter for 
programming the unit 


RAINBOW TECHNOLOGIES 


IRVINE. CA 92714 USA 
FAX: (714) 261-0260 


18011-A MITCHELL SOUTH 
(714) 261-0228 TELEX: 386078 


CIRCLE NO. 157 ON READER SERVICE CARD 


MULTIPLE FONTS 


if (FontLoad) C 

perrorC'Failed load font file or font loading program"); 
exit(l); 

> 

RamFontASO; 

/* Clear out the graphics area for the window */ 

for (i = 0x1000; i < 0x2000; i++) *(FontBuffer + i) = 0; 

FillBufferO; 


void ResetHerculesO 
i 

int FontLoad; 

/* Use the Hercules utility to load in the font */ 

FontLoad = spawnlp(P_WAIT, "ramfont.com", "\\", "8x14.fnt", NULL); 
if (FontLoad) C 

perrorC'Failed load font file or font loading program"); 
exit(l); 


void X0RDot(x, y) 
int x,y; 

C 

int cell, t; 

int OffsetInPixel = x & 7; /* There 8 pixels per byte */ 
int OffsetInCell = y % 14; /* There 14 lines per cell */ 
t = X » 3; 

cell = ((y / 14) * WinRowLen + t) « 4; 

*(WindowFont + cell + OffsetInCell) Pixels[OffsetInPixel]; 


void MakeWindowO 

int row, column, cell; 

/* Fill in the rectangle in the active display buffer with 
sequential numbered characters AND a different attribute 
specifying the second character set */ 
cell = 0; 

for (row = WinStartY; row < WinEndY; row++) C 

for (column = WinStartX; column < WinEndX; column++) C 
WriteCelKcolumn, row, cell, FontSpecifier); 
cel1++; 

} 

> 


void DrawVerticalLine(x, yl, y2) 
int X, yl, y2; 

T 

i nt i; 

for (i = yl; i <= y2; i++) 

XORDotCx, i); 

> 

void DrawHorizontalLine(xl, x2, y) 
int xl, x2, y; 

int i; 

for (i = xl; i <= x2; i++) 

XORDot(i, y); 

> 

void DrawlnWindowO 
C 

/* Draw a grid in the window every so many units both x and y */ 
int X, y; 


for (X = 0; X < GraphicXSize; x += GridSize) 
DrawVerticalLine(x, 0, GraphicYSize - 1); 
for (y = 0; y < GraphicYSize; y += GridSize) 
DrawHorizontalLine(0, GraphicXSize - 1, y); 
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The only fully-integrated family of software development 
tools designed for today’s programming needs. 

You’re looking for a language which can handle today’s programming tasks; 
expert systems, natural language, relational databases, intelligent human interfaces. 
Your best move is Arity/Prolog. Arity/Prolog is the foundation for a variety of 
programming tools designed to meet your programming needs. I 


-^- T SQL 

Structured Query Language (SQL) is fast becoming the 
industry standard relational database interface language 
The Arity/SQL package lets you easily add this familiar 
database interface to your Arity/Prolog applications. Using 
Arity/SQL queries, you can easily display specific information 
from a database table, combine data from many different 
tables, and perform comparisons among data in the database 
If you’re planning to incorporate relational database technology 
into any of your applications, you’ll want to use the 
combination of Arity/Prolog and Arity/SQL to speed your 
development efforts. i 






































MULTIPLE FONTS 



int rroinC} 


Inf tializeHerculesC) 
MakeUfndowO; 

Drawl nWindowO; 
seteji/4; 

R^^Her^:ules()^, ^ 


U$TING 2 : INIT.ASM 


This poda Illustrates the recomnended technique ; 

for changing modes (text or graphics) on the Hercules Graphics 
Card. 


Ilodffled from Hercules Computer Technology 
jpMj. Cocjcerhima# M.D,,^rfi 1987,:,^ 


03b4h 

03b8h 


index 

cntrl 


equ 

;,^trol codes 


RamFont48 


xdata t 
crttable 
gtabi 


15, 25, 6 , 25, 25, 2, 13, 0, 0 
; Turn on Ram Font 48IC Mode 
; Underscore on line 13 
; Strike out Location 


ends 

segin^t pidjiic 'code' 
assume c 8 ^xcode,ds;xdata 



9-TRACK V2' MAINFRAME TAPE 
SUBSYSTEM FOR THE IBM 
PCOa/AT WITH FREE BACK-UPi 







■ Worldwide data 
interchange 

■ Automatic tape _ 

ioading 

■ High-speed hard 
disk back-up FREE 

■ Dual density at 
800 or 1600 BPI 

■ Aliows direct tape 
access under any 
ianguage supported 
by DOS 2.0 

(A Telebyte exclusive) 

TELEaVIE TECHNOLOGY iNC. (800)835-3298 

270 E. Puiaski Road A Public Company mo 

Greenlawn, NY 11740 TWX510-226 0449 



Set up RamFont Mode for 48K 


,RamFont48 proc far 
push es 

push ds 

' mov ax,xdata 

mov ds,ax 

mov aI,text 

lea si.crttable 
mov cx, 2000 h 

7 mov bx ,0 

call setmd 


'Get out data segment 


rClear first 2000h chars of buffer 
^Attribute for 20 d 0 h ^,ars 
rLet tfte mode setups routind do 


_RamFont48 


8et,nid'‘>' proc 4. ndir 


; sets mode depending on aI 
; si = parameter table 

; cx = number of words to be cleared 

; bx = blank value ■ . 4 ^"' 

push ds ;save a.few register 

push es 

push ax 

push bx 

push cx 

; change mode but without scrn_on. 

mov >dx,cntrl ‘ . ’ 

‘ out dx,al 

; intialize the 6845 

mov dx,index 

mov cx ,12 ;12 parameters to be output 

xor ah,ah ;starting from reg. 0 

parms: mov al,ah 

out dx,al ;mjtj3Ut register nuntoer 


lodsb 

out 


; output data 
;next value 


parms 


:get the first element 
rxmode reg at 14h 
[first 10 


mov ah,gtabi[1] ;Underscore register 

'VOUt-'lvIjldX^ax’ 

:. :1ncf-:il||^ii ': ■:, ’' ■ ■ ..' ' 

. mov ah,gtab1^ ;Strf&dut Valu^ “ 

out dx,ax 

ram font mode is now on. Clear the buffer 
pop cx ;clear the buffer 

mov sx, 0 b 0 Q 0 b > 

xor d 1 ,di 

pop ax 

rep stosw 

scrn_on, page 0 
mov ' cntrl 
pop ax p 

acki al,scrn_on 

out dx,al 


CIRCLE NO. 155 ON READER SERVICE CARD 


186 


PC TECH JOURNAL 





SOFTWARE engineering 

COMES OEAGE , 

• *0 

ANNOUNCING LOGITECH MODULA-2 VERSION 3.0 


t 



FREE TURBO PASCAL 
TO LOGITECH MODULA-2 
TRANSLATOR 



Expiration Date 


Signature 


Address 


'Time 


LIGENT 


UmER 

:C©ly those imaines ftom a 
to yen need,! 


□ LOGITECH Modula-2 4jnn 
V 3.0 Compiler Pack 

Compiler in overlay and fully linked form, 
Linkable Library, Po.st Mortem Debugger, 
Point Editor 

□ LOGITECH Modula-2 t -t iCfl 

V. S.OToolkit ’^10" 

Library sources, Linker, RunTime Debug¬ 
ger. MAKE, Decoder, Version, XRef, 
Formatter 

□ LOGITECH Modula-2 $^40 

V. 3.0 Development System 

Compiler Pack pi us Toolkit 

□ Turbo Pascal to Tp'O T7 T? 

Modula-2 Translator JT JvJlL Jl/ 

With Compiler Pack or Development System 

□ Window Package $/10 

Build true windowing into your 
Modula-2 code. 

□ Upgrade Package 

Call LOGITECH for information or 
to receive an order form. 

Add $6.50 for shipping and handling. California residents 

add applicable sales t.ax. Prices valid 

inU.S.only. Total Enclosed S_ 

□ VISA □ Ma.sterCard □ Check Enclosed 


Card ^ 


o 





0 

















Cwni^ete your Library 
of PC Tech Journal... 
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... Order those missing issues today! 


JULY 87 

INTELLIGENT GRAPHICS 
PROCESSORS—Unprecedented 
sophistication for PC Graphics; 
First look at Intel 82786 and 
TMS 34010; LAN-Compatible 
Applications; Exploiting the 
3270 Connection and more! 


MAY 87 

DATA MANAGERS AND LANS 
—Data integrity and multiuser 
considerations; COMPAQ 
R)rtable ID; TOSHIBA 3100; 
Programming EMS Memory; 
Synchronizing Graphics Stand¬ 
ards; Editors as Programming 
Tbols; Command-Line Argu¬ 
ments for FORTRAN; Environ¬ 
ment Variables; dBUG/EGA; 
Saywhat?; Diskit 2 Plus; Dura- 
pak; and more! 

MARCH 87 

DESKPR0386-Compaq’s 
Powerful Entry in the 80386 
Sweepstakes; Compatibility 
Performance Update; Modula-2 
Roundup; Multilevel Debugger; 
Binary TYansfer; Procedural 
Algorithms in Prolog; Reper¬ 
toire; Filemax; Mace Utilities; 
Bastoc; What Computers 
Cannot Do and more. 


JANUARY 87 

TOKEN RINGNETWORK- 
IBM’s Key to Connectivity; 
Hard-Disk Cards; Tblevideo’s 
Tblecat-286; Data Manager— 
IBM DATA and Reports; Mass- 
Storage Mergers; Display 
Adaptor Bottleneck; Realtime 
Systems: A Message-Passing 
Executive; Pixel Alignment of 
EGA Forms; Generic CADD; 
FANSI-CONSOLE; Above Disc 
and more. 
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JUNE87 

LAN HARDWARE STANDARDS 
—Flexible Specifications for 
LAN Hardware; AST’s Pre¬ 
mium/286; 286 Accelerator 
Boards; Data Manager: UNIFY; 
State of FORTRAN: RGRAPH, 
automating CAD; Drawing 
Flexible characters; Batch File 
Interaction; MacII Attack; 
pcANYWHERE; ZVIEW; 
Command Plus; Applied AI and 
more! 

APRIL 87 

dBASEDIALECTS-Three 
Compilers support a de facto 
standard; ALR’s Access 386; 
Multiuser Solution:CLASSIC; 
DOS Exception Handling; A 
CADD Workstation; A Resident 
Exception Manager for DOS 
interrupts 22H and 23H; DOS 
moves on the 80386; R-Card; 
Tbm Rettig’s Library; MEGA 
and more! 


FEBRUARY 87 

80386 ARCHITECTURE, Plus 
Windows Development Kit; 
Accelerators; PC’s Ltd 286; 
ASYSTANT-H ; Speed Mision; 
Tbken Ring Network Part H; 
Execution Profiles to the PC, 
Part 11; Vector 87; ADC Model 
TD 440; High C; Database 
Practicum; Creating Sounds 
and more. 


DIRECTORY 
ISSUE 86 

(Volume 4, No. 13) Complete 
Editorial Index &x)m Volume 1, 
No. 1 to Volume 4, No. 10; 
Comprehensive Product Guide 
for Hardware and Software for 
IBM Standard Personal Com¬ 
puters; Programmer’s Reference 
Assembly Language Pullout 
Card; Company Index and 
more. Over 640 Pages! 


DECEMBER 86-RT PC: Tfechnology, Hard¬ 
ware and Software; IBM Cabling System; Basic Com¬ 
pilers; Large T\irbo Pascal Arrays; Reading Locked 
Files; The JRAM Family; Programming for AI; Jump 
Searching; Locked Lists and more. 

NOVEMBER 86-PROLOG ARRIVES Plus 3 
Compilers with Power & Speed; LAN GATEWAYS; 
Circuit Design from P-CAD; Execution Profiles, The 
EGA Spectrum Part 2; UNDC Serial Devices; IBM 
Proprinter XL; Draflex 1; Determining Free Disk 
Space and more. 

OCTOBER 86-EVALUATING THE EGA- 
Tbchnology and Implementation; Hewlett-Packard 
Vectra; DOS at 5 years; Data Manager; TAS-PLUS; 
FORTH Programming; Visible RAM Disk; Dynamic 
Memory Management; Computer Law—The Virtues 
of Patience; EGA Paint and more. 

SEPTEMBER 86-FORTH ARCHITECTURE 
AND INNERMOST WORKINGS; Interactive CAD; 
Clarion Review; Data Manager: DATABASE; 9 Multi- 
Port Boards Reviewed; Creating a Virtual Screen in 
Memory; Flicker Free Scrolling; Applied AI; Modula- 
2SDS; Modula 2/86 BUS; MIX C and more. 
AUGUST 86-OUT FROM THE SHADOW OF 
IBM COMPATIBIUTY AND PERFORMANCE ON 286 
MACHINES; Compaq DeskPro 286; Nine TYack Thpe 
Systems; Animation with Sprites; Using ROM Charac¬ 
ters; Sbcteen Color Graphics; Quickcode for 1-2-3; 
Let’s C and more. 

JULY 86-ANIMATION TECHNIQUES-Optimal 
Performance on the CGA; 5251 Emulation; PASCAL 
Compilers; Data Manager; METAFILE; Video Func¬ 
tion Call Fix; XTREE; The Nibbler; Macro Assembler 
4.0; KSH-1; Scientific Calculator and more. 

JUNE 86-SIX NEW SHAPES OF BASIC-Build- 
ing on BASICA; Instant Screens; Data manager: 
Knowledgeman/2; iRMX for the PC; Mechanical CAD; 
RTDs and Thermocouples; Accessing the Print 
Queue; Whitesmith’s C Compiler; Thke Two; Zim 
Release 2.5; BASIC Development System and more. 
MAY 86-DIGITIZING ANALOG DATA-Data 
Acquisition Boards; Breaking the 32 Megabyte Bar¬ 
rier; Data Manager: dBASE HI Plus; VRTX; Finding 
Disk Parameters; The State of C Interpreters; Bit 
Rotation Speeds; Matching Regular Expressions; the 
Softstrip System and more. 
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Don’t let there be a gap in your col¬ 
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BRIEF 2.0 

Solution Systems 


Cvtiss 

Con 

pias 



CARBON COPY PLUS 

Meridian Technology) 



EGA WONDER 

ATI Technologies, Inc. 



BRIEF 2.0 \ 

Solution Systenis . 

541 Main Street, Suite 410 
South Weymouth, MA 02190 
8001821-2492; 6171337-6963 

PRICE: $195 


CIRCLE 348 ON READER SERVICE CARD 


T he advanced features incorporated 
in version 2.0 of brief (Basic Recon- 
figurable Interactive Editing Facility) 
are significant, turning brief from an 
excellent editor into a truly outstanding 
one. Five months ago, PC Tech Journal 
reviewed brief version 1.33 along with 
seven other editors in “Editors as Pro¬ 
gramming Tools” (Mark L. Van Name 
and William B. Catchings, May 1987, 
p. 160). Because version 2.0 makes sig¬ 
nificant improvements to both the edi¬ 
tor and underlying command language, 
BRIEF deserves a second look. 

Written by UnderWare, Inc. of Bos¬ 
ton and published by Solution Systems, 
BRIEF is really two products in one. 

First, it is a pc:)werful and intuitive pro¬ 
gram editor, and second, it is a spe¬ 
cial-purpose semicompiled language for 
creating an editor to the user’s specifi¬ 
cations. Both aspects offer features that 
make brief unique among program edi¬ 
tors. To an impressive list of features 
that are already present, version 2.0 
adds an automated installation proce¬ 


dure, greater flexibility in entering 
commands in command mode, en¬ 
hancements to the regular expression 
capability for searches, many new prim¬ 
itive commands in the macro language, 
and significant improvements in the 
speed of searching and file I/O. 

High on the list of the editor’s dis¬ 
tinguishing features is an Undo capabil¬ 
ity that goes much beyond the mere 
Undelete offered by most other editors. 
Any operation—except disk I/O, win¬ 
dow operations, and Undo itself—can 
be undone. The deptli of the Undo 
stack can be set to as many as 300 op¬ 
erations. This capability offers much 
more than insurance against mistakes; 
experienced users soon learn to use it 
as a navigational feature. For example, 
after journeying into the depths of a 
file with the Search command, the user 
may invoke Undo to quickly return the 
cursor to the original point. 

brief’s second strength is a macro 
language that offers much more than 
merely remapping the keyboard and 
performing command sequences with a 
single command or keystroke. It can be 
used to extend the editor’s features or 
fundamentally alter its look and feel. 
Although it uses an unnatural (to any¬ 
one but LISP programmers) prefix no¬ 
tation, the language will be familiar to 
any C programmer. All of the editor’s 
basic capabilities are invoked with 
function names that can be collected 
into named macros, becoming key¬ 
words in the macro language. The inte¬ 
gration of these user-defined functions 
into the editor’s environment is so 
complete that the entire sequence of 
commands performed by a macro can 
be undone by a single Undo command. 
From the user’s perspective, no differ¬ 
ence exists between a predefined prim¬ 
itive operation and a complex pro¬ 
grammed one. Either kind of command 
may be assigned to any key to con¬ 
struct a key-driven command structure 
to the user’s specification. Users with¬ 


out a bias towards a specific command 
set will find the default key mapping 
function to be quite adequate. 

The changes introduced in version 
2.0 become apparent from the moment 
of installation. A new interactive instal¬ 
lation program creates subdirectories, 
copies files, and inserts SET statements 
into the AUTOEXEC.BAT file to estab¬ 
lish the environment variables used by 
BRIEF. Although new users will find this 
procedure convenient and painless, 
experienced users might be uncomfort¬ 
able with aty^hing so automatic and 
would appreciate directions on per¬ 
forming the installation manually in 
order to customize it. As it is, the best 
way to produce a modified installation 
is to run the SETUP program and then 
to edit the AUTOEXEC.BAT file and 
move files between subdirectories. The 
next version, scheduled for release by 
the time this reaches print, is supposed 
to address these issues. 

The start-up sequence has been 
changed significantly from version 1.33, 
so users with highly customized start¬ 
up macros will need to perform some 
conversion. The macro language is 
compatible, so the conversion involves 
no recoding, only grouping the user’s 
macros into different files. The user is 
encouraged to keep all customization 
code out of the standard start-up files, 
simplifying the update procedure for 
subsequent versions. 

Changes to the editor include sup¬ 
port for three types of marked blocks: 
“snaking” character blocks, whole-line 
blocks, and columnar blocks. Previous 
versions supported only the first type, 
but the others could be implemented 
with some fairly complicated program¬ 
ming in the macro language. 

Two time-saving enhancements of 
BRIEF 2.0 concern the treatment of the 
command line, which is used for enter¬ 
ing commands not assigned to key¬ 
strokes and for parameters of com¬ 
mands. First, the command line now 
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accepts a command name along with 
its parameters; previous versions ig¬ 
nored any text following the command 
name and always prompted for the pa¬ 
rameters. Second, commands that dis¬ 
play a default or previous entry now 
allow that entr>^ to be edited rather 
than just accepted as displayed or hav¬ 
ing to be totally reentered. 

One of brief’s strong points is a 
fairly complete implementation of regu¬ 
lar expressions, which is used to per¬ 
form sophisticated wild-card text 
searches. In this release, the changes 
made in this area are equally divided 
into two improvements and two regres¬ 
sions. Of the improvements, a new-line 
character (\n) can be placed anywhere 
within a regular expression, not just at 
the end, allowing matches over line 
boundaries. A new repetition operator 
(+), matching one or more occur¬ 
rences of a set of characters, has been 
added to the @ operator that matches 
zero or more occurrences. 

However, an idiosyncracy has been 
introduced into the implementation of 
the repetition operators: a subexpres¬ 
sion followed by a repetition operator 
matches the minimum number of oc¬ 
currences of that subexpression, not 
the maximum number as was the case 
in version 1.33 and as is standard in 
UNIX editors (where the concept of 
regular expressions originated). When 
a regular expression ends with a repe¬ 
tition operator, only a single occur¬ 
rence of the repeated subexpression is 
matched. This makes it awkward, for 
example, to replace a string followed 
by an unknown number of spaces. 


The other change is in the use of 
the symbol for matching a previously 
found set of characters; the symbol 
now can be used only in the replace¬ 
ment part of a search-and-replace oper¬ 
ation. For example, writing a regular 
expression to find doubled words is no 
longer possible. The removal of this 
seldom-used construct is a reasonable 
trade-off for the gain in search speed. 

Since brief is a programmer’s edi¬ 
tor, it offers a host of features for pro¬ 
gramming support. The lowest level, 
available for any type of file, is auto¬ 
matic indenting. Higher levels, includ¬ 
ing keyword expansion and syntax- 
driven template creation, are provided 
for the C language only, but may be 
added for others by programming in 
die BRIEF macro language. The levels of 
indentation and syntax support are de¬ 
termined by environment variables 
when BRIEF is loaded, and cannot be 
changed once within the editor. 

The compiler interface consists of 
a compile command that executes a 
language processor from within the 
editor, passing it die name of the file 
being edited; the name of the compiler 
and its command-line parameters are 
set for a particular filename extension 
by means of DOS environment varia¬ 
bles. The editor comes with macros to 
perform error tracking for the brief 
Macro Compiler, the Microsoft Macro 
Assembler version 4.0, and C compilers 
from Computer Innovations, Lattice, 
Microsoft, and Wizard. Compiler error 
messages are redirected to a file, and 
when the compiler exits, the editor dis¬ 
plays each message in turn, placing the 


cursor on the offending line in die 
source code. Again, support for other 
language processors may be added by 
the user. All of this support is imple¬ 
mented in the brief macro language, 
and the source code is provided, so 
die user has a guide to extending it to 
other languages and compilers. 

In addition to programming sup¬ 
port, a macro source code is provided 
for several other features that extend 
the editor’s utility. One set of macros 
implements simple word-processing 
functions, such as centering text and 
reflowing paragraphs between specified 
margins. Another provides basic func¬ 
tions for implementing both pop-up 
windows and point-and-shoot menus. 
This set of macros can be used to pro¬ 
duce a fundamentally different user in¬ 
terface, such as Lotus-style horizontal 
menus, complete widi a help text that 
changes as the highlight is moved 
among the various menu entries. 

The macro language has been en¬ 
hanced with a host of new commands. 
Among the most significant is the nam¬ 
ing of keys by mnemonic names in¬ 
stead of cryptic scan codes—for exam¬ 
ple <Ctrl-PgUp> instead of #-31744. 
This makes redefining the keyboard, 
especially for temporary keymaps, 
much more practical. Another major 
enhancement is the ability to inquire 
the name of a command assigned to a 
given key (as well as the key to which 
a command is assigned). The brief 
Help facility uses this enhanced ability 
to good effect; the help tables do not 
need to be modified every time the 
user reassigns a command. 


: • 80x86 • 680x0 • VAX • RT PC • 370 • 320xx • 80x86 • 680x0 • VAX • RT PC • 370 • 320xx • 80x86 • 680x0 • VAX • RT PC • 370 • 320xx • 80x86 • 370 • 
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C ™ Protessianal Pascal ™ on: 

MS-DOS We were first with compilers for IntSl 80386prOtSCtSd modS—sme November, 1986. And we have been technology 
\ez6erson\.t\e Intel 8088-286semssmem3,ad6\i\g&0386re3.\mo(iesmori\nm6. Join the big leagues: Ansa/Pzradox.Ashton- 
Tafe/dBase III Plus, AutodeskIMoCAO, /./fefree^olkswriter, FoxSoffwarefFoxbase(386), SymantecIQ&A, l//ew/og/(yWorkview&Viewsim,.they rave 

about our C0</e Quality and technical SUppOrt. Ourfloating-point support includes 8087-287-387, Weltek 1167, and 

emulation. Equivalent compilers support other OSS on Intel chips: OS/2; FlexOS 286,386; OS/286,386; PC-MOS (386); DOSlExtender, and X- 
AM (VM/RUN). Likewise, the same outstanding compilers are also available on: 

UNIX — Intel 80286, 80386; MC 680x0: Sun, Apollo, others; DEC VAX; IBM RT PC, 370; NS 32032; and 
Other OSs — DEC VAX VMS, and soon IBM CMS and Atari/GEM-DOS. (UNIX refs: Boeing C.S., CASE Tech., IBM, MIT,...) 

CALL: (408) 429-6382 

Telex: 493-0879 (META Ul); 903 Pacific Avenue, Suite 201 

Santa Cruz, CA 95060 


[Ilaia 




liJara 


TM 


INCORPORATED 


I ne QImt tm Largo Programming Proleats. -pcTechjoumai 

• • MS-DOS • OS/2 • UNIX 4.x, V.x • FlexOS • OS/x86 • PC-MOS • DOSlExtender • X-AM • VM/RUN • GEM-DOS • VMS • CMS • MS-DOS • OS/2 • UNIX • 
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In addition, each of the editor en¬ 
hancements is supported by a corre¬ 
sponding enhancement to ^e macro 
language. For example, the command 
to begin a marked block takes a param¬ 
eter that indicates the type of block 
(character, line, or column), and the 
function testing the existence of a 
marked block returns the block type. 

Performance has been enhanced in 
the areas where brief was weakest: file 
I/O. The time to write a file has been 
cut in half, and merge time is ten times 
faster (see the May review). Searching 
has been speeded up by 30 to 100 per¬ 
cent, depending on complexity. Over¬ 
all, BRIEF is now in the mainstream of 
editor performance for most opera¬ 
tions, whereas the previous version fell 
in the slow end of the range. 

The documentation has been re¬ 
done completely and now consists of 
two spiral-bound manuals titled User's 
Manual and Macro Language Guide. 
The contents are several orders of 
magnitude better than that of the previ¬ 
ous version, and are easily better than 
any program editors reviewed in May. 
Both new and experienced users 
should be satisfied, with the exception 
of the previously mentioned effects of 
the automatic SETUP program. 

As good as BRIEF is, there are sev¬ 
eral reservations. The first is the afore¬ 
mentioned nonstandard usage of repe¬ 
tition operators. Another is the need to 
compile every macro before it is exe¬ 
cuted. This is fine for macros that are 
meant to be saved and used repeatedly, 
but a bother for quick ad hoc com¬ 
mand sequences. There is a facility for 
recording and playing back keystroke 
sequences, but it is severely limited by 
remembering only one sequence at a 
time. Finally, in certain operations, 

BRIEF is no speed demon. This is espe¬ 
cially apparent in the operations imple¬ 
mented with highly nested macro calls, 
such as creating windows and inter¬ 
preting menu operations. These prob¬ 
lems are tolerable on an 8-MHz AT, but 
unbearable on anything slower. 

Still, for the majority of program¬ 
editing operations, brief 2.0’s perfor¬ 
mance is more than adequate; and its 
power is second to none. This more 
than makes up for any hesitation in 
less-frequent operations. This latest in¬ 
carnation of BRIEF, even straight out of 
the box, is high on any list of contend¬ 
ers for the title of best programmer’s 
editor. With some reprogramming, it 
can be made to approach any program¬ 
mer’s idea of the perfect editor. 

—TED MIRECKI 


/|/7 on-screen flowchart processor that knows about flowcharts - not just 
r\ another "screen draw” program that makes you do most of the work. 
EasyFlow Is a powerful full-screen graphics program dedicated to flowcharts 
and organization charts. With It you can quickly compose charts. More 
Important, you can easily modify charts so they are always up to date. 
^ Automatic: Fully automatic text centering within shapes, both horizontally and 
vertically. Fully automatic line routing & re-routing. 

^ Fast: Written in assembly language for speed. 

► Large: Charts up to 417 columns wide by 225 lines high. Chart too large for your 
printer? £4syFt.ow automatically breaks the chart up & prints it in page size pieces. 

>■ Standard: All standard flowcharting shapes included. Custom shapes can be ordered. 

► User friendly: Don’t take our word for it. PC Magazine* says "f/rsyftow lives 
up to its name. It’s hard to imagine any easier and more flexible way to produce 
basic and even complex flowcharts”. 

^ Mouse: Optional but fully supported. 

► It prints: On most popular matrix printers including IBM, Epson, Toshiba, HP 
LaserJet, LaserJet-Plus and many others. 

► It plots: On HP7440, 7475, 7550, 7570, 7585B and compatible plotters. 

► It works: We are contractually prevented from mentioning the name of the "big 
eight” accounting firm that purchased a world-wide site license, but we can teli 
you that they spent months evaiuating all available flowcharting packages before 
choosing EasyFlow. 

► Rush delivery: Order by noon today (eastern time) and we’ll have it to you by 
courier tomorrow**. Rush delivery charge is $15.00 (instead of $2.00) and is 
available only in USA & Canada. 

► Documented: 100 page manual plus over 150 screens of context sensitive help. 

EasyFlow\no(^ on IBM PC’s, IBM PS/2 and compatibles. Requires 384 K memory, 
DOS 2.0 or higher and an IBM CG/UEG/WGA or Hercules monochrome compatible 
adapter card. 

Order direct for only $ 149.95 + $2.00 S&H (USA/Canada), $10.00 (foreign). Payment 
by M.O., cheque, VISA, Mastercard or Company PO. 

* March 10, 1987 issue, page 278. 

Rush orders are shipped by Purolator Courier and normally arrive the next business day to most locations 
Remote destinations take longer. 


Mailroom 
sends to 
central files 
by 9am 


File found? 


Central files'* 
complete 
^ "Lost Order" 

\ form 


Unit fl 


Log Complaint 


In addition to logging 
the complaint) the seai 
unit copies the compla 
for managers as uell* 


The chart fragment above was produced on an HP LaserJet-Plus and is actual size and. 
unretouched. Publication quality charts like this can be produced using only minutes of preparation 
time and seconds of print time. 


HavenTree Software Limited 

PO Box 1093-N 

Thousand Island Park, NY 13692 


Order Desk: 1-800-267-0668 
Information: (613) 544-6035 ext 48 
Telefax(G3): (613)544-9632 
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STAMP OUT PC OBSOLESCENCE 

MULTI PROCESSING SOLUTIONS FROM HITECH MATERIALS, INC. 


PC Mate 286 


PC Mate 386 


$999.00 

► 6/10 Mhz 80286 Processor 
»512 K Ram Upgradeable 
to 3 MB (optional) 

• 6 Available expansion slots 


$2500.00 

► 16Mhz 80386 Processor 

► 512 K Ram Upgradeable 
to 16 MB (optional) 

► 5 Available expansion slots 


PC Cluster 286 


PC Cluster 386 



$3500.00 

► Cluster of 2 or more 
PC Mate 286 
Systems 


(CALL) 

► Cluster of 2 or more 
PC Mate 386 
Systems 


★ Add expansion slots and processing power to your existing PC. ★ Each processor may be 

★ Turn any PC or AT into a dual processor system. ★ Uses standard PC/MS [ 

★ Provides true multi-processing. * Utilities to efficiently con 

ALL SYSTEMS COME WITH: 

• Built in 1.2 MB floppy disk drive 

• 200 watt power supplies 

For more information, please contact: 

HITECH MATERIALS, INC. 

849 Ward Drive 

Santa Barbara, CA 93111 (805) 964-3535 

PC Mate 286, PC Mate 386, PC Cluster 286, PC Cluster 386 are all trademarks of HiTech Materials, Inc. 
IBM, AT, XT and PC DOS are trademarks of International Business Machines Corporation. 

MS DOS and Xenix are trademarks of Microsoft Corporation. 


★ Each processor may be on a separate network. 

★ Uses standard PC/MS DOS or XENIX commands. 

★ Utilities to efficiently control the dual processor environment. 


filH 

HiTech 

Materials Inc. 
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TXTO a LANGUAGE FOR PROSE ANALYSIS & SYNTHESIS 
llN JV: POWERFUL TOOL FOR DEALING WITH ENGLISH 


APPLICATIONS: For the development of games, interactive tutorials, 
expert systems, user-friendly interfaces, personalized documents, form 
letters and for authoring literary works. Coupled with a speech 
synthesizer, INRAC points to a new class of talking artifacts: robots, 
dolls and coin-operated machines. 

HOW INRAC WORKS: 

INRAC handles words, phrases, grammatical forms and even 
subroutines by means of unified system of identifiers; Beethoven, for 
example, could be identified as ‘famous’, ‘German’, ‘com- 
poser’. Operating on these identifiers, INRAC subroutines 
might generate phrases like, “Music as well known as 
Beethoven’s” or “Germany, the land of famous com- 
posers”. The identifier system can transform as well as 
generate. Thus, “Time waits for no man” could become 
“Joy comes to every person,” and with higher level 
substitutions, “The joy of loving and the sadness of 
parting inevitably weaves itself into the texture of life of 
all sensitive people.” 

SPEAKING AND LISTENING COMMANDS: Smooth interaction 
between speaking and listening commands makes it easy to base text 
generation on context-dependent parsing. INRAC also has commands 
for matching and changing conjugations and for transforming root 
words into various parts of speech. INRAC routines can free associate 
words and ideas, with the amount of freedom or randomness under 
the programmers control. 


INRAC DEVELOPMENT PACKAGE includes a full-screen editor 
which is integrated with the compiler and run-time module so that 
programming is interactive, with a quick turnaround between changing 
a program and testing the change. A detailed tutorial manual with 
program examples is included. 

RACTER: The first commercial software product created under 
INRAC is published by MINDSCAPE. RACTER, a flamboyant 
eccentric, engages in interactive dialogue, tells jokes and stories, and 
invents famous “quotes”. His responses are randomly 
generated, uncannily human and outrageously funny. 
RACTER authored the first book created entirely by a 
computer, “THE POLICEMAN’S BEARD IS HALF 
CONSTRUCTED”, published in ’84 by Warner Books. 


m INRAC: $349 -k $5 for UPS (IBM PC/XT/AT) 

M MANUAL ALONE: $30 -H $5 for UPS 
W RACTER: $45 -h $3 for UPS 
» (IBM, Macintosh, Amiga, Apple II) 

M Terms: Visa, Mastercard, COD, NET 30 for 
M academic institutions. 

^ FOR ORDERS AND INFORMATION: 718 448 6298 
JOHN D. OWENS ASSOC., INC. 12 SCHUBERT STREET 
STATEN ISLAND, NEW YORK 10305 
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PRODUCT WATCH 


CARBON COPY PLUS 

Meridian Technology, Inc. 
1101 Dove Street, Suite 120 
Newport Beach, CA 92660 
7141476-2224 


PRICE: $195 



CIRCLE 349 ON READER SERVICE CARD 


O ne of the oldest and best known 
remote-programming packages, 
Meridian Technology’s Carbon Copy, 
has been enhanced significantly. Car¬ 
bon Copy PLUS improves the software 
and adds an independent communica¬ 
tions program (the plus) to the pack¬ 
age. (For reviews of four remote com¬ 
puting products, see “Controlling from 
Afar,” Augie Hansen, April 1986, p. 84, 
and “pcANYWHERE,” Product Watch, Chris 
Dunford, June 1987, p. 189). 

In addition to its new terminal 
emulator, major improvements in Car¬ 
bon Copy PLUS include support for ad¬ 
ditional modems (55 are listed in the 
installation screen); a graphics-transmis¬ 
sion capability, including Hercules 
graphics; and support for additional 
communication ports (COM3 and 
COM4). The new package is compatible 
with older versions in that a remote 
computing session can run between it 
and any of the earlier versions. 

Before using Carbon Copy plus, 
two copies—one for each machine— 
must be installed. This involves setting 
the registered users’ names (which can¬ 
not be changed once registered) and 
specifying modem types, baud rates, 
and the like. The installation program 
also is used to set up password tables 
and dialing directories, and can be 
rerun to update these data. 

After installation, the distribution 
diskettes contain all software needed to 
run the system, notably CC.EXE (the 
host program) and CCHELP.EXE (the 
remote program). All of the files can 
be copied to hard disk and to back-up 


diskettes as desired because Carbon 
Copy PLUS is not copy protected. 

To use the system, CC.EXE is run 
on the host PC; and CCHELP.EXE, on 
the remote machine. Either can be ac¬ 
cessed by menu from a small shell pro¬ 
gram, CCSTART CC.EXE initializes the 
host’s modem, exits back to the DOS 
prompt, and remains in memory, await¬ 
ing a telephone call. Between calls, the 
host PC can be used normally. 

CCHELP (on the remote machine) 
is not a memory-resident program; 
when run, it presents a menu that per¬ 
mits some minimal configuration op¬ 
tions and allows the remote to dial the 
host—or vice versa. 

To dial, the CCHELP user types in 
a telephone number or selects a name 
from the dialing director)^ After a con¬ 
nection is made and the password is 
accepted, the CCHELP screen disap¬ 
pears and is replaced by an image of 
the host’s screen. At tliis point, the 
remote’s keyboard and screen are “at¬ 
tached” to the host, and the remote 
user can run any commands or pro¬ 
grams available on die host PC. Be¬ 
cause the host’s keyboard is also en¬ 
abled, either keyboard can be used to 
run host programs. If desired, the host 
keyboard can be disabled. 


The operator of either machine 
can interrupt the session with a hot key 
(Alt-Shift). Through control screens 
with small dialogue windows, the oper¬ 
ators can confer on procedures. The 
control screen also has a printer con¬ 
trol and an option to switch the phone 
link from data to voice or back. From 
this screen, FI terminates the session 
(disconnecting the two machines); and 
FIO returns to the regular session, with 
original screens intact. 

Carbon Copy plus also provides 
various ancillan^ functions that support 
remote computing. For example, sev¬ 
eral options are available that control 
where printed output is sent; and a 
screen-capture facility lets users record 
and review complete screens of data. 

Of particular interest is the CCDOS fa¬ 
cility, which permits the remote user to 
transfer complete files between the two 
machines, and to execute other DOS- 
like commands on either machine. 

The file-transfer facility is nicely 
implemented. To transfer the file 
MYFILE.TXT from host drive A to re¬ 
mote drive C, the user merely types 

COPY HA.MYFILE.TXT LC: 

The syntax is like the DOS COPY com¬ 
mand, except that the drive letters are 


Radix SCREEN MANAGEMENT SYSTEM 

The Intelligent Display Utility 


. WINDOW AND OVERLAY PROCESSING—Display 
and control several screen maps simultaneously. 

» DYNAMIC ALLOCATION OF SCREEN MAPS— 
Allocate screen maps at runtime, no linking 
necessary. 

► INTERNAL DOCUMENT FACILITY—Automati¬ 
cally display and scroll your applications help 
text. 

^ DOS COMMAND PROCESSING—Exit to DOS 
and return from any active screen within any 
application. 

► SCREEN DESIGN FACILITY—Full screen editor, 
rename and copy, print image and attributes, test 
screen maps, automatic backup, and more. 

. EXTENSIVE DOCUMENTATION—Detailed expla¬ 
nations and examples that are also available on¬ 
line. 


Why settle for source 
code generators and 
subroutine libraries, 
they just add to the size 
and complexity of your 
application. Design and 
control LANGUAGE IN¬ 
DEPENDENT screen 
maps with the power of 
the Radix Screen Man¬ 
agement System. A flexi¬ 
ble memory-resident 
system that will inter¬ 
face with any language 
from which a machine 
call can be made. Re¬ 
quires a IBM PC or compatible, 
512K (uses only 128K in resident 
mode), MS-DOS 2.0 or higher, 
and monochrome or CGA color 
monitor. 


$375 plus $5 shipping and handling 
(quantity discounts available) 

$15 for Demonstration diskette and 
Concepts & Facilities manual 
Not Copy Protected and No Royalties 


Radix Systems, Inc. to order: caii {201) 748-3060 

P.O. Box 306, Rochelle Park, NJ 07662 Tfechnical Info: (201) 697-2630 


OCTOBER 1987 


CIRCLE NO. 168 ON READER SERVICE CARD 


193 




Hii 


Pit>^ Vbu From; 

dA^DENTS Id ' 




prates you against 
^a'to ut^^^t^'ln^idanis. V' 

I SYSTEM CRASH 




J FROZEN KEYBOARD 






: ^ I I 


d GET BACK FAStIeK 






% Ji»0taf^Ca\\MiimE . rnC»]itornTaC^t)t}F^800-543-MARK 

800-544-MARK 














aln^ landed* RAffS 1 


See us at 

The toth northeast COMPUTER FAIR 
World Trade Ce"*®^^onwealth Pier Five 

Exhibition center, No. 43 

Boston, MA '-'Cl- 


Booth No. H 7932 


; forNoyall Network ; 

> iMtfksiattdtts ’/ 


prefixed by H for host or L for local; 
thus, HA: refers to host-drive A, and 
LC: refers to local-drive C (remote). 

The structure is simple and elegant. 

The PLUS part of the package is the 
terminal emulator, a stand-alone asyn¬ 
chronous communications program not 
directly related to the remote-comput¬ 
ing functions of Carbon Copy. It is a 
fairly run-of-the-mill communications 
program that offers a few terminal 
modes (VTIOO, VT52, IBM 3101, Tele¬ 
video TVI-920, and standard TTY), a 
couple of file-transfer protocols 
(XMODEM and Kermit), a Crosstalk- 
compatible script language, XON/XOFF 
flow control, and similar features. A 
few years ago, these features would 
have been exciting; but they have been 
surpassed by more modern communi¬ 
cations programs—both commercial 
and user-supported software. Although 
a terminal emulator in the package is 
handy, this one would attract very little 
attention as a separate program in the 
current communications marketplace. 

In testing Carbon Copy plus, sev¬ 
eral programs were run in various cat¬ 
egories: spreadsheet (Paperback Soft¬ 
ware’s VP-Planner), word processor 
(WordPerfect 4.2), integrated data man¬ 
ager (Symantec’s Q&A), text editors, 
DOS commands (both internal and ex¬ 
ternal), compilers, and assemblers. Al¬ 
though many of the programs were 
highly screen-oriented. Carbon Copy 
PLUS handled them quite adequately. It 
is clear that the Carbon Copy plus de¬ 
signers took care to minimize the 
amount of data that must be transmit¬ 
ted over the slow telephone link. For 
example, when WordPerfect scrolls the 
text. Carbon Copy plus instructs the 
remote PC to perform a local scroll 
and then transmits only the new top or 
bottom line. Clearly, this is much faster 
than retransmitting the entire screen. 

Most memory-resident programs 
worked well on Carbon Copy plus. Bor¬ 
land’s Sidekick, for example, behaved 
quite properly, and all its functions 
could be accessed. Carbon Copy plus, 
however, did have difficulties with 
some memory-resident software. A resi¬ 
dent screen blanker did not operate 
correctly (the screen could not be re¬ 
stored easily from the remote); a data¬ 
path utility (providing a PATH-like facil¬ 
ity for data files and overlays) caused 
CCINSTAL, the installation program, to 
crash; and Borland’s Turbo Lightning, a 
spelling checker, worked well except 
that it beeped only on the host ma¬ 
chine, rendering the realtime speller 
unusable on the remote. 
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Problems such as these are not 
necessarily representative of deficien¬ 
cies in Carbon Copy plus, but rather 
may reflect incompatibilities. Turbo 
Lightning, for example, manipulates the 
host’s speaker at the hardware level; 
Carbon Copy plus could hardly be ex¬ 
pected to trap this behavior and trans¬ 
mit it. Such difficulties are mentioned 
only as a caution; the prospective buyer 
would be wise to check for compatibil¬ 
ity with existing resident software be¬ 
fore purchasing the package. 

What is the final verdict on Carbon 
Copy PLUS? This reincarnation has a lot 
going for it, but its features are sur¬ 
passed by those of a package recently 
reviewed— pcanywhere from Dynamic 
Microprocessor Associates. Of the two 
programs, the latter is much preferable. 
In the tests. Carbon Copy plus seemed 
more crash prone; the system locked 
up on numerous occasions. 

The pcANYWHERE package has a 
nicer “feel” than does Carbon Copy 
plus. Screen updates are smoother, and 
the keyboard is much more responsive 
to the remote typist. Carbon Copy plus 
has an annoying delay before the re¬ 
mote user’s keystrokes appear on his 
or her screen. Moreover, installing pc¬ 
anywhere is easier; many of Carbon 
Copy plus’s configuration options, in¬ 
cluding the password tables and dialing 
directories, are available only by rerun¬ 
ning the installation program. 

In addition, the pcanywhere host 
program can be operated remotely by 
almost any terminal program (even by 
dumb terminals and non-IBM-compati- 
ble computers). Carbon Copy plus runs 
only between two PC compatibles run¬ 
ning two copies of Carbon Copy. While 
Carbon Copy users must purchase two 
copies of the software, a single copy of 
PCANYWHERE Can be used quite success¬ 
fully (although one copy is needed for 
each host machine). In the tests. Car¬ 
bon Copy plus also failed to request 
password verification when the host 
dialed the remote. 

In other areas. Carbon Copy plus 
outshines pcanywhere. By insisting on 
two closely compatible machines. Car¬ 
bon Copy is able to perform certain 
functions that pcanywhere cannot. For 
example, using an advanced-keyboard 
option, it can pass the exact status of 
the keyboard shift keys from the re¬ 
mote to the host; PCANYWHERE cannot 
always do this. As a result, some resi¬ 
dent programs (such as Quarterdeck’s 
DESQview) cannot be operated because 
hot keys do not work. Carbon Copy 
PLUS has fewer problems here. 



the only complete version of AWK available for DOS; 
fully compatible with the latest description in The AWK 
Programming Language, by Aho, Weinberger, and Kernighan; 
easy to learn, giving beginners results with little effort; 
the natural introduction to mastering the C programming language; 
text substitution and pattern matching; 
definable functions; 

associative arrays and regular expressions; 
sample programs and a tutorial manual; 
large model version; 
hardware floating point version; 
rapid prototyping tool for larger programs. 

Tlie Book 

• written by the authors of the original 
UNIX-based program, Alfred V. Aho, Peter J. 

\ Weinberger, and Brian W. Kernighan; 

^ \ • the definitive book on AWK just as “The C 

P''og>^aniniing Language,” by Kernighan 
KNjN \ and Ritchie, defined C; 

\* published by Addison-Wesley (release 
^ \ \ September 1987); 

\ • lists at $21.95; 

\ • with MKS AWK only $14.00. 


\ Experience the power of a UNIX programming 

\ language on your desktop PC without sacrificing 

your investment in DOS applications and training. 

AWK is a versatile first language for non-programmers and a sophisticated data 
retrieval and report generation tool for the experienced user. Based on a 
sequence of terse pattern/action rules, AWK allows you to manipulate files for 
retrieval, transformation, reduction, and validation of data. MKS AWK comes 
with full technical and tutorial documentation to speed your mastering of this 
fourth generation programming language. 

MKS AWK sells for $75. 

Order both the software and the book from MKS for $ 89 . 
Mortice Kern Systems Inc., 

43 Bridgeport Road East, Waterloo, Ontario, Canada, N2J 2J4 (519) 884-2251 

uucp: {allegra, decvax, ihnp4}!watmath!mks!toolkit 

MKS AWK runs under MS-DOS 2.0 or later. Not copy protected. Prices quoted in US funds. VISA, MASTERCARD, 
American Express, uucp, and purchase orders are accepted. Overseas orders please add $10 for postage and 
handling. MKS is a registered trademark of Mortice Kern Systems Inc. UNIX is a trademark of AT&T Beil Labs. 
MS-DOS is a trademark of Microsoft Corp. 
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PC o MAINFRAME 

VIA 9-TRACK TAPE 

For Information Interchange-Backup-Archival Storage 

IBM format compatible 9-track, '/2 inch magnetic tape is the universally accepted 
media for mainframes and minicomputers. Catamount offers Low Cost, Lightweight 
9-track Tape Subsystems for the IBM-PC/XT/AT computers which allow: 

• Reading tapes generated on mainframes and minicomputers. 

• Writing tapes to be read on mainframes and minis. 

• ASCII, EBCDIC and Binary tapes accommodated. 

• 800 bpi NRZI, bpi PE, and 6250 bpi OCR format systems available. 

• Storage capacities up to 270 MB on a single reel. 


Systems come complete with comprehensive DOS command syntax oriented 
software and an Installable Device Driver. For OEM applications, 
the tape controller is available separately. 
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Featuring • Standard RS-232 Serial Asynchronous ASCII Communications 

• 48 Character LCD Display (2 Lines of 24 Each) 

• 24 Key Membrane Keyboard with embossed graphics 

• Ten key numeric array plus 8 programmable function keys 

• Optional RS-422 multidrop protocol mode 

• Keyboard selectable SET-UP features-baud rates, parity, etc. 

• Size (5.625"W x 6.9"D x 1.75"H). Weight 1.25 lbs. 

• 5 X 7 Dot Matrix font with underline cursor 

• Displays 96 Character ASCII Set (upper and lower case) 

• Optional Bar Code Wand (shown) 

CQ/DPUT£R¥i5C.,Nc 

302 N. Winchester • Olathe. KS 66062 • (800) 255-3739 • TELEX 705337 


PRODUCT WATCH 


For the most part, however, either 
system can run most software. The 
user s choice, therefore, should be 
guided by such factors as ease of use, 
dependability, flexibility of operation, 
and cost effectiveness. On these scores, 
pcANYWHERE is the better alternative. 

—CHRIS DUNFORD 


EGA WONDER 

ATI Technologies, Inc. 

3761 Victona Park Avenue, Unit 2 
Scarborough, Ontario, Canada 
MIW 3S2 
416/756-0711 

PRICE: $399 
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4TI Technologies has a novel entry 

in the enhanced graphics market 
with its EGA WONDER. This adapter offers 
only 640-by-350 pixel display resolu¬ 
tion—and none higher—for all dis¬ 
plays. It distinguishes itself from all 
other EGAs, however, by bringing EGA 
resolution to low-resolution color and 
composite-monochrome displays. 

As might be expected, ega wonder 
also provides EGA mode suppon for 
IBM and compatible enhanced color 
and monochrome displays, ega wonder 
also can convert color to shades of 
gray for monochrome displays, includ¬ 
ing tlie Compaq PC portable (although 
the Compaq needs an optional board 
to install ega wonder). 

EGA WONDER uses inteidacing to dis¬ 
play EGA resolution on low-resolution 
(200 lines) color and composite-mono¬ 
chrome displays. In interlacing, hard¬ 
ware alternates painting raster scan 
lines with each frame: The first frame 
has the even scan lines, and the second 
has the odd. The penalty, however, is 
an increased flicker on the screen. 

To emulate IBM CGA and mono¬ 
chrome, EGA WONDER uses the nonmask¬ 
able interrupt (NMI). Most boards re¬ 
viewed by PC Tech Jounml use the 
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NMI for CGA and monochrome emula¬ 
tion; this board is no exception. 

A hardware switch is used to set 
emulation. When it is not set, the 
board can be used only with software 
that supports the EGA, or with emula¬ 
tion software that runs in CGA or 
monochrome mode. When a user’s 
program changes ega wonder’s hard¬ 
ware registers, the adapter issues the 
NMI. The BIOS ROM intercepts the 
NMI, interpreting and effecting the pro¬ 
gram’s intentions. Thus, mode-switching 
software usually is not needed (except 
for some PC compatibles). 

This approach, however, is some¬ 
what fragile in all NMI handlers, in¬ 
cluding 8087 matli coprocessors, be¬ 
cause only software that shares the 
NMIs will function correctly. Although 
software should be written to allow 
sharing, this is not always the case; 

8087 interrupt handlers are common 
culprits. If any program does not share 
the NMIs (and a number of copy¬ 
protected software products do not), 
then emulation will not work. 

The adapter is fairly easy to install. 
A bank of eight DIP switches specifies 
to the BIOS the boot-up mode, the 
monitor type (RGB, EGA, or mono¬ 
chrome), and emulation features. 

EGA WONDER coiues with a complete 
set of drivers for Lotus 1-2-3, providing 
132-column modes for 1-2-3 and 
MicroPro’s WordStar. A mode-setting, 
screen-saving program, SMS, and a di¬ 
agnostic program are on an enclosed 
diskette.The package has no drivers for 
Microsoft Windows; none is needed 
because the standard EGA drivers sup¬ 
plied with Windows can be used. With 
a color-graphics or composite-mono¬ 
chrome display, the user configures 
Windows as operating with an EGA. 

The adapter provides EGA resolution 
by interlacing the display. 

The product was tested with the 
standard set of EGA-testing software, 
including PC Tech Journal'^ EGATEST; 
EGA Paint by RDC Soft Works; Fantasy- 
Land (IBM’s EGA demonstration pro¬ 
gram); WordPerfect Corporation’s Pro¬ 
gram Editor; Microsoft Corporation’s 
Word and Windows; fansi-console, from 
Hersey Micro Consulting, Inc.; and the 
Computer Graphics Interface, from 
Graphic Software Systems. The tests 
were run on an IBM PC with 640KB 
RAM, a 8087 math coprocessor, and 
dual displays (NEC’s MultiSync and the 
IBM monochrome display). (For a re¬ 
view of EGATEST and compatibility is¬ 
sues, see “Multiple Fonts,’’ John Cock- 
erham, this issue, p. 168.) 
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Unmatclied 


If you want 
unmatched 
performance an^ 
portability, we 7^ 
have it. The : 
hottest file 
handler and 
report generatd^ 
on the market. 






The c-tree file handler offers 
unmatched file accessing speed. The 
r-tree report generator makes pro¬ 
ducing reports a snap. Both pack¬ 
ages offer unmatched portability. 
Thousands of programmers are 
using these packages in over 50 sys¬ 
tem environments: DOS, (INiX, 
XENIX, OS/2, MACINTOSH, VAX, 
TOWER and.YOURS. 

More for your money • complete 
C-source code • single and multi-user 
capability • no royalties • unlimited 


free technical support • port to all 


machines.for one price. 


c-tree features • fixed and variable 
length data records • record locking 
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4006 W. Broadway Columbia, MO 65203 

UNIX is trademark of AT&T, MACINTOSH is trademark licensed to Apple Computer Company, 

VAX is trademark of DEC, TOWER is trademark of NCR, XENIX is trademark of Microsoft 


• variable length keys and k^ 
compression • overcomes OS file 
limit.and more. 

r-tree features • no printer spacing 
charts • change reports without 
recoding • unlimited control breaks, 
accumulators and virtual field calcu¬ 
lations • powerful search, select 
and sort capabilities over multiple 
files.saves days of coding. 

FairCom’s unmatched products will 
work for you. Order c-tree today for 
$395, r-tree for $295. When ordered 
together, r-tree is only $255. For 
VISA, MasterCard and C.O.D. orders 
call (314) 445-6833. For c-tree 
benchmark comparisons, write us at 
4006 West Broadway, Columbia, 

MO 65203. 










IWiMli a Adds Lab Data Acquisition 
To Your IBM®PC For $655 

iggHM An ideal interface for chromatography, 
\ spectrophotometry, process control, etc. 

ADALAB-PC includes O a 13-bit 

-integrating A/D, 0 a 12-bit fast A/D (up 

to 20 kHz, add $275), © a 12-bit D/A voltage 
output, O a second 12-bit D/A (add $55), © 32 
digital I/O bits, © four 16-bit timers or counters, and O a 

^ ^_j terminator board which has a 4-channel mul- 

^ j _ tiplexer and convenient screw 

I fti © terminals (16-channel 

differential analog 

© © Versatile ADAPT soft- 
ware and manual (free with 
Wsv ADALAB-PC) works with BASIC, 

FORTRAN or PASCAL, includes self-test 
© and data acquisition software. Supports fast DMA 
sampling, extended memory storage, 

scrolling stripchart display. 0 

© LABTECH NOTEBOOK software $895,__JH1!^P 
® IMI is an IBM Value Added Dealer. 

COMPLETE ADALAB-PC SYSTEMS 
at $2998, including 256K IBM PC, 

360KB disk, PC DOS 3.0, green moni¬ 
tor, color/graphics adapter, Epson 
printer with adapter & cable, ADALAB- 
PC, ADAPT software, plus IMI’s Scien¬ 
tific Plotter-PC ($105) and Curve Fitter- 
PC software ($105) FREE with systems! 

INTERACTIVE MICROWARE, INC. 
■ ■ill P O. Box 139, Dept. 237 Telex: 705250 
■UJB State College, PA 16804 (814)238-8294 
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Write, phone or TWX for information. 
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HI-SCREEN XC 

If you program, you must try HI-SCREEN XL ! 

HI-SCREEN XL is the only tool that gives you all of the following 
(and much more) whatever programming language you use: 


► Unlimited number of screens & 
windows 

»Overlapping windows for menus, 
data entry, help screens 

► Pull-down, pop-up and Lotus-style 
menus 

* On-line help management 

»Field checking (for type, range, 
format,...) 

► Field by field and/or full screen 
Input modes 


• Scrolling capability 

• Full-featured WYSIWYG screen 
editor 

• Redefinable function keys 

• Data entry test mode under the 
editor 

• True ease of use, and . . . 

• Ease of maintenance: modify 
screens without recompiling 
your program. 


• Which sales worker was hired last? 
HIREDATE: 7/14/85 Jones John 

• What branch is he at, and how 
much is he making? 

LASTNAME: Jones HIREDATE: 7/14/85 
Albany SALARY: 24000 John 


/includes the HI-SCREEN XZ Toolbox: 

/• Capture existing screens from other applications 
/• Trace compiled programs 
/• Print screens with clear data field description 
Use screens/windows/menus from DOS and Batch files 
» Create titles & logos with predesigned font screens A 


true natural language 
data access or dBASE 


Softway, Inc. 

$149 - Risk Free 

PC/Soft Product Line 

Visa, MIC welcome 

500 Sutter St., Suite 222 

Call (800) 338-2852 

San Francisco, CA 94102 

in CA (415) 397-4666 


For PASCAL, C, dBASE, BASIC, COBOL, FOBTRAB] 
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ellifi; English Language Frontend 

• not copy protected • only $189 
•forPC/XT/AT-dBaselll/IIIPIus 

• 512K min. RAM • Info: 212 316-9078 

To order, send check/money order: 
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For information interchange, backup and archival storage, 
AK Systems offers a 9-track, IBM format-compatible 
y/ magnetic tape subsystem for the IBM PC, featuring: 


IBM format 1600/3200 and 800 cpi. 
Software for PC-DOS, MS-DOS, XENIX. 


Also for AT&T, DEC, VAX, 
VME, S-100, RS-232, 

IEEE 488. 


AKSystems 


♦ formerly IBEX Mainstreamer 


20741 Manila St. 
Chatsworth, CA 91311 
(818) 709-8100 
TWX: 910-493-2071 
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CIRCLE NO. 208 FOR APPLE, NO. 209 FOR IBM 
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PRODUCTWATCH 


EGA WONDER passed most of these 
tests—albeit, with rather laggard colors. 
With emulation active, certain actions 
of the adapter were painfully slow. 
Screen scrolls were twice as slow as 
other adapters. Operation was also 
slower than with the emulation turned 
off; smooth scrolling and split-screen 
raising and lowering were slower, and 
in Word, cursor movements were much 
slower. Turning off the emulation at 
boot-up had a salutary effect. 

The emulation switch also affected 
the BIOS dot-plot timings from the 
benchmark EGATEST. In this test, the 
software paints 65,000 pixels in individ¬ 
ual calls to the BIOS dot-plot routine. 
With emulation active, the adapter took 
56.2 seconds; with emulation off, it 
took 47.2 seconds, which is slower than 
average for EGA-compatible boards. 
Other timings from EGATEST, direct 
I/O calls and subroutine calls, were 
identical to other EGAs using the Chips 
and Technologies’ chip set. 

The ATI BIOS tested was version 
1.06. With the extra code of emulation, 
the chip is 32KB in size. The only nota¬ 
ble bug was in the BIOS cursor-emula¬ 
tion routines: The BIOS left a thin line 
of a cursor on the screen during the 
operation of FantasyLand, and yet it had 


only a single line of a cursor during 
normal DOS operation. 

The save area and interrupt 42H 
pass-through are both correct. During 
the test boot-up, however, the BIOS 
incorrectly stated that the math copro¬ 
cessor was not present and warned that 
emulation may operate incorrectly, 
even though the emulation does not 
depend on a math coprocessor. 

The emulation caused some prob¬ 
lems with the operation of some 
Microsoft logo screens. The normal 
logo screen for Windows is an ani¬ 
mated converging of the Microsoft cor¬ 
porate logo, done in EGA mode 6, 
640-by-200 two-color graphics mode. 
With EGA wonder’s emulation active, the 
monitor was unable to synchronize the 
image, which rolled on the screen. 

With NMI emulation turned off (switch 
8 on the adapter’s switch block), the 
monitor was able to synchronize the 
logo screen. During painting of the 
logo screen with the TTL gray-scale 
emulation active, the image on the 
screen split in half This arrangement 
of scan lines mimics exactly the video 
RAM layout for the CGA. 

In the frenzied aftermarket of the 
EGA and the aftermath of the VGA, this 
adapter has probably found its corpo¬ 


rate niche. By providing monochrome 
gray-scale emulation of color, ega won¬ 
der eliminates the principal cost objec¬ 
tion to EGA upgrading—the need to 
buy a new monitor. 

Despite the appeal of gray-scale 
monochrome and EGA resolution on a 
CGA display, ega wonder needs some 
touch-up work—the flicker of this 
adapter with composite and RGB moni¬ 
tors (non-EGA) is fatiguing. Even so, 
this is the EGA for most corporate PCs, 
whose work load is mostly text with 
occasional graphics, ega wonder allows 
the PC user to migrate slowly, recoup¬ 
ing the investment in hardware. 

—JOHN COCKERHAM 

As this issue went to press, ega wonder 
had been enhanced to provide 800-by- 
560, 752-by-410, and 640-by-480 color 
graphics modes, as well as VGA modes 
11 and 12 (640-by-480, 2 and 16 col¬ 
ors, respectively) on multisync monitors 
with no price increase. Also new: high- 
resolution software drivers for Win¬ 
dows, GEM AutoCAD), Lotus 1-2-3, and 
Lotus Symphony; and 132-column sup¬ 
port for Lotus 1-2-3, Lotus Symphony, 
Wordstar, and WordPerfect. 

-JS 
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TurboC® and QuickC™ Us^s Only ^99^^ 

LOOK & FEEL GREAT 

GetC-scape™ 2.0 with 

C-Scape: A breakthrough in fast and C-'SCape: The state^-of^the^art inter- 

easy screen and keyboard interface manage- face management system preferred by 
ment for C programmers. Create pop-up professional C programmers and con- i 
windows, pulldown menus, data entry sultants worldwide is now available to 

screens, text screens, context-sensitive newcomers to C at an affordable price* 

help, fully definable keystrokes, complete 

validation—develop professional-looking “Incredibly flexible; a very compact and fast interface for 

applications in quick turnaround, even S" 

as a beginning C programmer. ble, far ahead of the competition.” R.M., Tillinghast. 

If you know printf, you Pjeatly reduces development time—also allows portable 

O 1 t M m code. The cost/performance is incredible.” S.M., Barringer 

can use G-SCape! ^ \ Geoservices, Inc. 

\ 

\ Loolt & Feel: A totally new 

\ JaAA \ WYSIWG screen designer. Lets you 

\ design screens using the keyboard, then 
\ ^5 1 1' 1 automatically turns each screen into 

\ readable C code that will compile on the 

\ menus and data entry 

\ screens, define fields of any type. Fea- 

tures automatic horizontal and vertical 

♦ Upgrade to complete source for only $180.00. Con.plete L scrolling, line draw and et^. IndudcS 

package including source available for Aztec, Lattice, I COnteXt-SenSltlVe help. Perfect tO learn C; 

Microsoft, and other leading compilers for $279.00.1 nprfprf fnr 

Add $4.50 for shipping in North America; $36.00 overseas. ! PeFteCt tOr productivity. 

Price subject to change. | C-scape and Look & Feel are trademarks of Oakland Group. Inc. Ti 

" Quick C is a trademark of k 

1 || Library: Includes pop-up, exploding, sfand- 
ard windows with "smart borders" and 
automatic scrolling; menus include pulldown, 
1-2-3 type, and standard formats; overlap¬ 
ping windows; horizontal and vertical scroll¬ 
ing, perfect for spreadsheet and data base 
applications; date, time, and money func¬ 
tions; a vast system for creating context- 
sensitive help, and more. 

1 \ Screen designer: The Look & Feel screen 
designer will have you producing fully- 
functional screens without writing a single 
line of codel Just draw, (yp©/ ond convert to 
C. Also turns ASCII and Dan Bricklin Demo 
screens to C. 

1 || Manual: A professional, 470-page manual 
with extensive examples and a complete 
alphabetical reference section. 

1 \ Device drivers: Drivers swappable at run 
time let your applications run on virtually 
any hardware configuration—CGA, EGA 
(including 43-line mode), monochrome 
support. 

1 1 Source code: Limited source code allows 

YOU to create your own, unique function 
library or modify existing functions. 

1 \ Easy: C-scape is powerful, but easy to 
learn, easy to use, easy to customize, and 
easy to maintain. 

1 \ ANSI C compatible: Fully. Options allow 
writing to screen memory directly or going 
through BIOS. / y y 

1 ^ 24-hour bulletin board: Great for support 
and up-to-date information. 

1 1 No royalties, no run-time license: No need 
to pay more for your applications. 

1 \ Demo package available: See C-scape in 
action. Call now! 

jrbo C is a registered trademark of Borland International, Inc. 

/ficrosoft Corporation. 

' 
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USERS CAN ADD NEW FUNCTIONS 
TO LOTUS, WORDSTAR AND dBASE 


Move into 

THE WEINER SHELL 

GET ROOM TO GROW 

• Add your own functions to LOTUS, WORDSTAR, dBASE & 
most other programs on the market. 

• Custom-design memory-resident windows, menus, screens & 
utilities. 

• Run Shell programs without leaving your application. 

• Execute Shell programs automatically, at timed intervals, or 
with user-defined hot keys. 

• 50K memory required. Supports up to 8M bytes of Lotus- 
Intel memory. 

• $199 (includes limited no-royalty agreement). 

THE FIRST MEMORY-RESIDENT 
PROGRAMMING LANGUAGE 



miCROpROdUCtS 


P.O. Box 4104/Silver Spring, MD 20904 (301)384-6868 


CIRCLE NO. 146 ON READER SERVICE CARD 


a 

■ 

2 

h- 

LlI 


DEC VT102/VT100/VT52 & Tektronix 
4105/4010/4014 Terminal Emulator 

Full colon emulation and the features you want: 


use 4098 x 3133 resolution 
zoom, pan, and window plots 
highest resolution printer dumps 
choose text and plot color 
transfer files with XMODEM 
and Kermit protocols 
large scroll back text buffer 
132 column VTIOO capability 


-♦ 20 User-definable keys 
-♦ capture plots and text on disk 
-» full or half duplex 
-» hot key to access DOS 
-► all VTIOO keypad commands 
command lino editing 
-♦ can create Lotus PIC files 
-» password security 


VTEK makes your PC better than a terminal 
$150 from Scientific Endeavors 


Publication Quality Graphics for 
; Scientific and Technical Applications 


□ 

■ 

yts 


linear, log, & polar plots 
bar charts & Smith charts 
contour plots with labels 
3-D curves, 3-D surfaces 
with hidden line removal 
6 curve types, 8 markers 
14 fonts, font editor 


-* multiple levels of ;j|g^ecript8 
-» 4098 x 3120 resolution 
- zoom, pan, window plots 
-* multiple plots on a page 
-* high resolution printer and 
plotter dumps in COLOR 
-* use splines and scattered data 



16 color plots on E6A, EVA, Sigma, TeieVideo & Tecmar boards 

Over 125 routines to call from your C program 
SOURCE INCLUDED. Licensed for personal use only 
For DeSmat, C-86, Aztec, Lattice, and Microsoft C compilers 

$350. Demo $8. 

Scientific Endeavors 

Route 4, Box 79; Kingston, TN 37763 

[615] 376-4146 

Most PC equipment is supported 
An assembler is required. 

THIS AD WAS MADE USING Gr-phiC* 
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In today’s information 
age, sharing data 
between your mainframe and PC 
is an essential link. Innovative Data 
Technology’s 1/2-inch, 9-track tape 
subsystems feature the new “LEO" intelligent 
tape controller for the IBM-PC/XT/AT and 
compatibles including the new 386 PCs. These allow 
users to write and read 7 or 9 track, industry standard tapes 
1 densities of 200/556/800/1600/6250 bpi with either ASCII or 
EBCDIC codes compatible with most mini’s and mainframes. IDT 
offers a complete DOS software package of user friendly window 
software utilities with help screens that will enable you to move your 
mainframe data to your PC. Included are: file transfer utilities for both 
IBM labeled or unlabeled tapes, format and dump utilities, 
and a comprehensive backup/restore utility. IDT also has software 
support for XENIX and PIQK operating systems. 

IDT manufactures magnetic 
tape drives and controllers 
offering a single vendor 
solution for your data 
interchange requirements. 

For more information, 
contact us today. 


5340 Eastgate Mall • San Diego, CA 92121 
(619) 587-0555 • TWX: (910) 335-1610 
Regional Offices; 

Eastern: (609) 596-4538 
Western: (714) 968-8082 

‘.DOS/XEMIX/PICMB/A are registered trademarks of Microsoft/PICK/IBM respectively. 
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Create 68K Embedded 
Systems On ATs 

Oregon Software Brings VAX and VME 
Pascal-2 Cross-Development Tools 
To MS-DOS Workstations 


Get All Your Tools In One Package 


Compiler 

■ 68000, 68020, and 68881 instruction sets 

■ ROMablecode 

Assembler-Linker 
Concurrent Program Support 
Stand-Alone Library 
Source Management 


OREGON Ip SOFTWARE 

800-367-2202 

6915 SW Macadam Avenue, Portland, Oregon 97219 U.S.A. 
503-245-2202 FAX 503-245-8449 TWX 910-464-4779 
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EXPERT COmUlTAmiHUMANFACTORS 


HENRYF.IEDGARD 


A Good Answer 

The lessons learned in cpplying technology to simple 
telephone answering machines are important to 
designers of computer hardware and software. 



Y ears ago I purchased a Sony dictat¬ 
ing unit that had no manual. In all 
the years I have used this unit, I have 
always understood what every function 
was for and have never had any reason 
to wish for an operator’s manual. It is, 
in some sense, an example of the ulti¬ 
mate in human factors—a machine so 
well engineered that its operation is 
self-explanatory. Designers of computer 
systems can learn from this. 

Traditionally, the human factors of 
computer hardware have meant con¬ 
cern for the physical characteristics of a 
device. Typical human factors issues 
include, for example, the appropriate 
height of a chair or the intensity of il¬ 
lumination for normal vision. Others 
concern the pressure required to de¬ 
press keys, the ability to change the 
angle of a screen, the size limits in se¬ 
lecting objects using a light pen, or the 
shape of a hand-held device. 

But this is not all. Designers of 
equipment have considerable latitude 
about the many details of design: 

• How big should the labels be? 

• Should some labels be larger than 
others? 

• What buttons should be on the front 
of the device rather than the back? 

• How loud should a tone be? 

• Which keys should be most visible? 

• Where should the on/off button be? 

• What buttons should have illuminated 
monitors? 

Of course, such issues are brought 
up when things go wrong and people 
notice them to such a degree that a 
complaint is in order. But most users 
(and, I believe, many designers) miss 
the strategic importance of the myriad 
of little details that have to do with the 
design of physical devices. 

To bring this matter to light, con¬ 
sider the now commonplace device 
mentioned at the outset, a telephone 
answering machine. Most of us are 
familiar with these machines—we ei¬ 
ther use them on a regular basis, have 


one of our own, or at the least have 
had occasion to record a message on 
such a machine. The specific machine 
is a recent purchase of mine—the 
AT&T Answering System 1310. All 
things considered, the machine is func¬ 
tionally excellent, and quite automatic. 
The basic keyboard is illustrated in the 
accompanying figure. 

A first observation (see the figure) 
is that the device looks somewhat like 
a simple tape player. It has PLAY and 
STOP buttons, as well as buttons for 
FAST FORWARD, REWIND, and REC¬ 
ORD. All of this is innocent enough. A 
difficulty arises when in looking at the 
labels on the left side of the figure. 
Here, a single switch can sit in one of 
three positions. The labels are AN¬ 
SWER, ANNOUNCE, and MESSAGES; 
moreover, these labels have been 
squeezed together. Under the labels, 
the switch must be moved to slightly 
different positions in order to set one 
of these three functions. 

I suggest that this labeling repre¬ 
sents a misconception about ordinary 
use of an answering device. The FAST 
FORWARD and REWIND features, so 
useful when recording and playing 
music or using a dictaphone, are not 
particularly useful functions for an an¬ 
swering machine. Most users, most of 
the time, simply listen to their message. 


then start again. Of course, on some 
occasions one might wish to fast for¬ 
ward (for example, playing a lengthy 
sequence of messages twice), but for 
normal home and light business use, I 
suggest that these occasions are rare. In 
fact, I submit that the most frequently 
used control is precisely the one with 
the smallest labels! 

But this unit has an even more 
serious design flaw. Probably the most 
frequent action sequence for most 
users is the following: 

1. A more or less standard announce¬ 
ment is preset by the user. 

2. The telephone system is unattended 
for a period of time. 

3. The user returns to find several 
messages. 

4. The user plays each message. 

5. The user returns the machine to its 
original state. 

I ask the following question. After this 
sequence, what should the default 
be—save the existing messages, record 
new ones after these, or delete the ex¬ 
isting messages, recording new mes¬ 
sages over the old ones? 

In the first case, the user must 
make an explicit action to delete exist¬ 
ing messages. In the second case, the 
user must make an explicit action to 
preserve them. This choice, in turn, 
begs the next question: What key or 
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FIGURE: Anstoei'ing Machine Keyboard 


EXPERT CONSULTANT: HUMAN FACTORS 


default to deletion (or not) might be 
desirable. Then the user could estab¬ 
lish his or her own default. Neverthe¬ 
less, automatic deletion of anything, 
from telephone messages to computer 
files should be an action that the user 
must make explicitly. An explicit delete 
button or an explicit delete key se¬ 
quence seems preferable. 

For the existing model 1310 key¬ 
board, no simple key sequence comes 
to mind. What the 1310 actually does is 
allow an override to automatic deletion 
in the following way: When the triple 
switch (ANSWER-ANNOUNCE- 
MESSAGES) is moved from MESSAGES 
to ANSWER, the user can hold down 
the STOP key while moving the switch. 
The STOP button must be held down 
until the ANSWER light goes on. 

This sequence, I submit, is ciyptic. 
If STOP is not pressed at the right 
time, messages are deleted. This se¬ 
quence is error prone and difficult to 
explain. The result is either reluctance 
of someone to use the machine or fear 
of making a mistake, with resultant per¬ 
sonal stress. The more important the 
message, tlie greater the stress. 

This is not the end of the stor>^ 
After several mishaps, I read the man¬ 
ual again and again, and finally found a 
way to replay messages that were ap- 
parantly deleted. It reminds me of the 
DELETE feature on the Macintosh, 
where a file is not actually deleted 
until the trash is emptied. So too for 
the model 1310. Another sequence in¬ 
volves the PLAY button, which, if held 
down continuously, will play what is on 
the tape regardless of previous instruc¬ 
tions. Not a pleasant experience, con¬ 
sidering the machine’s annoying beep. 

This kind of story, I think, repre¬ 
sents a number of bottom line issues 
in human factors. Human factors is an 
attitude that places the user first. When 
we try^ to think about the user, under¬ 
stand his or her problems, and the 
kind of human situation in which a 
device or piece of software will be 
used, we can make better decisions. 

Second, tlie goal of human factors 
is to make our lives a little better with 
machines. The goal is to reduce stress 
and make work easier—an attempt to 
harness technology in our service. It is 
not particularly about power and 
speed. It is about making things work 
better for humans. I 'am & 


ON/OFF 


ANNOUNCE 


MESSAGE 


ANSWER 


STOP 


This keyboard resembles that of a tape recorder. However, the switch on the left 
side (bottom) is used for several important actions, which is not optimal. 


What does this say about my origi¬ 
nal question? Simply that the deletion 
of messages by default can be danger¬ 
ous. Yet, this is precisely what the 
model 1310 does. This scenario has 
happened to me many times—I play a 
message, realize it is important, reset 
the machine, and the message is gone! 

I, thus, would argue that deletion 
should not be the default. A switch to 
alter the default to deletion should not 
be the default. A switch to alter the 


key sequence is appropriate to delete 
or preserve the old messages? 

For a telephone answering system, 
the above scenario is not an idle cur- 
siosity. Key information is often left on 
my machine: the time of an arrival, a 
telephone number, an address, or 
some other piece of data. The message 
is important and contains important in¬ 
formation. I need to hear it again, per¬ 
haps to write down the information. I 
have no backup once this is gone. 


Now COBOL Programmers Can Do Formatted 
Screens Quickly and Easily - with SCREENIO. 

SCREENIO is the Screen Manager for Realia'"’ COBOL. 


SCREENIO is a high-performance, COBOL-specific screen manager for the Personal Computer and compatibles. It’s power¬ 
ful, offers an impressive array of features, yet is easy to use. SCREENIO was written by experienced COBOL p^crfessionals 
and represents a truly COBOL approach to screen management on the PC. . . 

Design and Revise Screens Painlessly With Our Panel Editor. 

Use our interactive Panel Editor Facility to design your screensVwjth a.^What-You-See-ls-Wh!^^*d-Ge^^approach. You can 
easily modify and experiment with screen layouts. Type titf»..ah?hdesc1ri'^^ive informatiotii o^the^fcrecn, draw lines and 
boxes using the cursor movement keys, and paint thc cplotfybu'i^ uirng the c^S^^lgeys or*8Iock functions. Use all 
256 color combinations on your screens. j ' T T 

Programming for SCREENIO is Easy. 

You can display your screen and accept data with as few aS'two statenjentSiaGOPY panelmmc in your WORKING-STORAGE 
SECTION, and a CALL SCREENlO'^tatemcnt in the PROCEDL^ Diy ISION. SCREENIO is linked with your applica¬ 
tion just as any other COBOL subroutine would be. 

Yes, we’ve always done windows. SCREEl^O supports^^^it Masks, Automatic Error Detection and Editing, High Speed 
Video, Hot-Fields, Key Redefinition, Foreign Language Capability, Custom Tabbing Order, Color Control at Runtime, PC 
Speaker Control, and much, much more. A BMS'iMapset Import is available. Most programmers arc amazed at how easy 
it is to build flashy applications using SCRElNlO and COBOL. 


Our Support is Outstanding. 

We provide superb telephois^lupport. U^rades are distributed to licensed users automatically for the first year. There are 
no Runtime l4es - the^CQ^e develop is yours to distribute freely. 


We^ll Send You a Free Demonstration Diskette. 


This limited ver^n of our Panel Editor shows how you design panels. Because it’s written with COBOL and SCREENIO, 
it also shows the kind of features and performance you can expect in your applications. 

SCREENIO 2.1 is only $400 plus shipping. Save $100 - order SCREENIO and Realia COBOL from 
us. We also offer packages with Kedit, a great programming editor. Ask about our other 
programming tools, toa 

Not satisfied with FORMS'"'? Ask about SCREENIO for Micro Focus'"’COBOL. 


Hemy F Ledgard, Ph.D., is a consultant spe- 
cializing in software engmee)ing audits, 
education, and human factors. He has writ¬ 
ten several books on programming styde. 


Northern Computing Consultants 

RO. Box 020897 • Juneau, Alaska 998q^|| 
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NEED IT FAST? 
WANT TO KNOW MORE? 
DON’T HAVE TIME TO 
SHOP AROUND? 


INTRODUCING... 


I f you’re like most system pro¬ 
fessionals you’re up-to-date 
about the products in the PC 
marketplace. You’re aware of 
brand and model differences, are 
informed about connectivity and 
compatibihty problems, and you 
shop for competitive prices and 
fast service. 

You’re also probably among the 
many PC TECH JOUBNAL readers 
who purchase by mail. That’s 
why we’re starting THE MART— 
PC TECH JOURNAL’S First Class 
Mail-Order Section. 

Starting this month, and every 
month hereafter, you’ll find the 
products you’re looking for 
advertised in THE MART—and 
you’ll benefit from the fast 
service and helpful support that 
identifies PC TECH JOURNAL 
advertisers. 

If you’re ready for First Class 
service, you’re ready for THE 
MART. 




FIRST CLASS MAIL ORDER SECTION! 


AST ADVANTAGE W/128K.$365 

VID0 7VEGAEGA .$425 

GENOA SPECTRUM.$295 

FORTE PJ.$875 

INTERNAL HARD DISKS FOR THE kT 
SEAGATE USED BY IBM 

PRIAM 40 MB.$1195 

PRIAM 60 MB.$1395 

RODIME20 MB.$595 

RODIME32 MB.$695 

CORE 20 MB"F’.$1195 

CORE 30 MB' F".$1395 

CORE 40 MB.$1795 

CORE 56 MB.$2595 

CORE 7? MR _ 


V|D^ni.(3.MS 

e reflects quentity purche 


SEAG/ 

seag; 

SEAG/ 


LASER 
128 Ab 

|uir 

und( 


HOT" NEUIPRODUC 


(25 MS) 


UNIock ALBUM “A” 

$49.95 


■Plot's enha 
Itor softwar 
lompatibles 


• LOTUS 1-2-3^“ (i.A, 1.A-. 2.0) 

• dBASE lir“ (1.0, 1.1. 1.2 & PLUS) 

• FRAMEWORK^” (i.o, i.i. ii) 

• SYSTAT^ (1.3 4 2.0) 

• SPOTLIGHT” ( 1.0 4 1 . 1 ) 

• GRAPHWRITERT” (4.3 4 4.3i) 
« REALIA COBOLt”(i. 2 . 2 . 0 ) 


kB ^ HT. 

IB F. HT. 

BF.HT t (25 MS) 


(25 MS) 


1 ir AMERICA’S 

★ 

1 LOWEST PRICES 

ARE EVEN LOWER NOW!!! 

IBM XT 256K/1 Dr./20 MB 

2250 

IBM XT 256K/1 Dr./30 MB 

2299 

IBM AT :*2K/20 MB 

3895 

IBMAT512K/30 MB 

3995 

Compaq Desk Pro-1 128K,'1 Dr 

1699 

Compaq Portable 256IC'2 Dr. 

1650 

AST 6 PAK w/384 K/Advantage 

259/369 

MCI MSC W/384K 

175 

Samsung/PGS Max 12 

109/169 

Princeton HX 12/E 

435/535 

1 Hercules Color Card/Monochrome graphic 150/299 

Hayes 1200BW/SW 

349 

1 US Robotics Courier 2400 

419 1 


SPECIALS 


in MR Harr! HkR 


= PEin iNTRoniiriNr. 


PEC VT-100/VT-52. a Retrogl 
lO, a Tektronix 4010/4014 oJ 
|l Tektronix 4027. Over 12,oJ 
Ijrrently in use world-wide atl 
■rations, educational facilities,! 
lind independent consulting I 

tore information call toll free| 


uOTHIgh Perto 
Drive Subsysle 

DRIVE PEI 



Configurotlon Sit; 


GH PERFORMA 


AT SPEEI 


■the industry's recognized leader in High Performance Spe 
lave performed extensive research arvd developed unmatc; 
■ field. Our products offer the COMPLETE solution. 


IXCELX-Switch from five frequencies including the stand 
Jl2HMz. Uses reliable frequency synthesis to allow compote; 
■with all IBM ATs including the TYPE 2 and Model 239 _ 

IMII-Spec Crystals-The famous Ariel cyrstals. Choose from 
116-17-18-19-20-21-22-23-24 MHz. 

I FAST 80286-10-Micro-processor for 20-24 MHz speeds . 

I FAST RAM-For System Board 128K 120 & lOO NS. 


For marketing, planning, financial 
and forecasting professionals: 
i Easy to use menus with on-screen help 
facilities 

■ Most often used forecasting methods 

■ Popular spreadsheet interfaces 

■ Out.standing color graphics 

■ Fast RAM-ba.sed program 

■ Thoroughly tested and numerically 

accurate _ ■ 

I Exponential smooth 
I Step-uise and robus 
capabilities 
I Macro language for 
applications 
I Full documentation 

Only: $350 Demo L 

4CaST/2X: includes a f 
version of the Census'.X- 
Only; $595 Demo F 


IB for AT 
ISA MC AMEX COD PO 


389 

479 

559 

895 

775 

379 

360/499 

539 

575/675 




“Top Sellers Series” 
UNIock DISK “NO. 101” 


$14.95/ 


Both versions run on IB 


LOTUS 1-2-3 “ 

(I.A. I.A*. 2.0) 

‘Top Seller Series” 
UNIocks individual 
best selling programs 
at a special low price! 
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computer sales 


PROFESSIONAL OESKTOP 
PUBLISHING SYSTEM: 


Suggested list $12,115 

Now Only 


includes: 

AST Premium 286 Model 170 
Amdek 1280 White Monochrome Monitor 
Microsoft Mouse 

Texas Instruments Omnilaser 2108 
Xerox Ventura Publisher 

AST Premium/286-Model 170 comes complete with 1 Megabyte of memory and a large 70 
megabyte hard disk for the heaviest storage needs. Other features include 10 Mghz 
operation, true zero wait state, serial and parallel printer ports. 

Amdek 1280-White monochrome monitor specifically designed to support desktop 
publishing applications. Features include 1280 x 800 resolution, white phosphor fo*" 
realistic page viewing and complete IBM compatibility for more software freedom. 

Texas Instruments-Omnilaser 2108 featuring PostScript for great graphics, other features in¬ 
clude 8 pages per minute, high durability and direct connection to PC. 

Zerox-Ventura Publisher is the premiere desktop publishing package on the market today. 
Unique features include, predesigned layouts, built-in text editing, single or double sided 
printing, true eading and kerning, accepts graphics generated by 1-2-3, Symphony. 
AutoCAD and more. 

• includes shipping and unlimited use of our technical support hotline!!! 


Amdek 

Amdek 31 OA-Amber $ 149 

Amdek 41 OA-Amber $ 169 

Amdek 41 OW-White $ 169 

Amdek 41 OG-Green $ 162 

Amdek 600S 13” RGB $ 369 

Amdek 722 RGB/EGA $ 489 

^V\)h®e 0$ 799 
AST Reeearch 

Premium 286 Model 80 $1595 

Premium 286 Model 90 $1995 

Premium 286 Model 120 $2495 
Premium 286 Model 140 $2795 
Premium 286 Model 170 $3195 
Sixpak Premium 256K $ 209 

Advantage Premium 512K $ 449 
Fourport $ 339 

TurboScan $1898 

5251/11 $ 579 

5251/11 Plus $649 

5251/12 $ 519 

3270 Coax $ 649 

3780 $ 599 

Epson 

FX-86E $ 369 

FX-286E $ 519 

LQ-800 $ 519 

LQ-1000 $ 729 

LQ-2500 $ 999 

Hayes 

1200 B with software $ 359 
1200 B w/o software $ 339 
Smartmodem 1200 $399 

2400 B with software $ 509 


2400 B w/o software $ 489 
Smartmodem 2400 $ 589 

Hercules 

Color Crad $ 149 

Graphic Card $ 189 

Intel 

Inboard 386 $1495 

Above Board PS/AT 128K$ 449 
Above Board ATI 28K $ 219 

Above Board 286 512K $ 479 
Above Board PS/286 512K $ 449 
8087(8 Mhz) $ 189 

80287(8 Mhz) $ 299 

Kensington 
Master Piece 
Master Piece Plus 
Maynard 
Internal 60 Meg Tape 
Backup 

External 60 Meg Tape 
Backup 

Microsoft 

Microsoft Mouse 

Nec 

Nec Multisync 
Texas Instruments 

Omnilaser 2108 8pg/1 Min $4595 
Omnilaser 211515p^1 Min $5995 

Torington 

Manager Mouse $ 99 

Video "7 

Vega $ 299 

Vega Plus $ 369 


$ 109 
$ 139 


$ 799 
$ 949 
$ 129 
$ 569 


ORDER TOLL FREE — 800-526-5313 


NO-RISK 30 -OAY SATISFACTION GUARANTEE If yOU’re not 100% 
satisfied with any Hardware or Accessories purchased from CDA Computer 
Sales, we will refund your purchase price 100% no questions asked! 
free technical support hotline We support our customers with 
knowledgable technicians on all products we sell. A Technical Support Hotline is 
provided for all our customers. 

order via mail - Write: CDA Computer Sales, 31 Marshall Hill Road, 
West Milford, New Jersey 07480. Please include full name, address, and phone 
number. 

ORDER VIA TELEPHONE - 1-800-526-5313 
ORDER VIA COMPUSERVE’S ELECTRONIC MALL - 24 hOUrS a day! 

GO woe 

FREIGHT - UPS GROUND SHIPPING - Add 2% ($3.50 minimum). UPS BLUE 
LABEL SHIPPING - Add 5% (two-day delivery. $5.50 minimum). APO/FPO SHIP¬ 
PING - Add 4% ($4.50 minimum). ALASKA, HAWAII, PUERTO RICO - Add 6% 
($6.50 minimum). FOREIGN ORDERS - Please call. 

MAJOR CREDIT CARDS ACCEPTED - No additional charge! Cashiers 
Checks, Money Orders, Personal and Company checks accepted. NO COD’s 
please! 

In N.J. EOl-TaB-aOBO — Inquiries S Customer Service 
Sai-7SB-BOBS Mon.-Fri. S-3 EST Set. 10-A EST 


CIRCLE NO. 117 ON READER SERVICE CARD 


CT X YOU FOUND IT! 

^ ^ Reliable Source for 

Your Computer Supplies. 
O ^ At Budget—Friendly Prices! 


NEW! 


3M JUST 

STEPPED AHEAD IN 


ORDERING IS FAST AND EASY... 

AND TOLL FREE! 

We’re as close as the phone. 

call for... FREE CATALOG! 

I Innovative products to maximize the efficiency | 
I of your computer operation. 

GUARANTEED: ★ Quality ★ Compatibility 
★ Your Personal Satisfaction 

3VI Distettes 

5y4” DISKETTES 

SSDDRH.$ .69 Each I 

DSDDRH .$ .85 Each 

DSHD96TPI.$1.69 Each | 

3y2” DISKETTES 

SS MICRO.$1.15 Each I 

DS MICRO.$1.66 Each 

DSHD MICRO.$4.85 Each 

Sold 10/Box 

S & H; $4.00, FIRST 100 OR FEWER DISKS: 

$3.00. EACH SUCCEEDING 100 OR FEWER. 


AGAIN. 

’ ••IphimitTM _ comp4Bibi« •nlti m« toUowing 20M8 f 

iniroaucing onves Data general innn Ncaoiiveni and Zenim ilU.t. 

TM Formatted 2 .deltamalTM-compaliblewimiltalollowinglOMB 
_ ' diivea Irwin and CHivetli(n«compaliblo with Compaq) 

Data Cartridges. 3 •kappamal'M-campantilawiininelollowingaOMB 


P' 

Him 


J 


$i5.e 
$ 20 .{ 

4 .gamtnamaltM —compat«iewimmetoliowing40MB mnn f 

drrvea Apple. Adic Minor Seagate «ZU.l 

5 & H $3.00/5 Cartridges 

Precision Data Products"'* , 

P.O. Box 8367, Grand Rapids. Ml 49518 ' 
(616) 452-3457 • FAX: (616) 452-4914 
Michigan 1-800-632-2468 
Outside Michigan 1-800-258-0028 


MINIMUM ORDER: $25.00. S&H: 
Continental USA. Foreign 
Orders, APO/FPO. please call. 
Ml residents add 4V» tax. C.O.D. 
Add $4.00; payment with cash, 
certified check or money order. 
Prices subject to change. 
Hours: 8:30 AM-7.-00 PM ET. 


CIRCLE NO. 247 ON READER SERVICE CARD 


CANADA'S SOURCE 
FORC 


Connpilers • Utilities & Aids • Editors 
Interpreters • De-Bugging Tools 
File Access Systems • Graphics 


GREENLEAF 

SOFTWARE© 






Lattice 



LIFEBOAT 


Complete Line of Programming Development Tools 
Full Service and Support - Fast Delivery 



CORPORATE DISCOUNTS 






(416) 449-9252/5 

SCANTEL SYSTEMS LTD. 

801 YORK MILLS RD.. 201, DON MILLS, ONT MSB 1X7 


CIRCLE NO. 240 ON READER SERVICE CARD 
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LIST OURS 



We’ll Match Any Nationally Advertised Price 


ROM PACKAGE AND CROSS 
RUNTIME DEBUGGER 
REPERTOIRE 


OPERATING SYSTEMS 
MICROPORT SYSTEM V/AT 
(COMPLETE) 

SCO XENIX SYSTEM V 
(COMPLETE) 
WENDIN-DOS 
OTHER MICROPORT, SCO. 
WENDIN PRODUCTS 

PASCAL COMPILERS 
MISCROSOFT PASCAL 
PASCAL-2 
TURBO PASCAL 
PROFESSIONAL PASCAL 


CALL CALL 


300 185 

350 329 

100 65 

595 CALL 


NEW PRODUCTS 

PMATEPRO —Phoenix's fully customizable full 
screen editor now does file editing limited only by 
memory. And its unique text storage method allows 
movement of the cursor to the end of the file in¬ 
stantaneously. PMATEPRO includes support for 
user-definable overlapping windows, keyboard re¬ 
mapping, and FORTRAN and c-specific macros. 

List $195 Ours: $109 

PHACT-MANAGER — An ISAM database record 
manager with over 2,000 licenses in the field, under 
DOS. VAX and UNIX systems. And now a tremen¬ 
dous bargain, Phact-Manager now includes Phact 
dbrm, query, report, and full "C" source code, yet 
lists at $249. Ours: $219 

ADVANTAGE VC MS —A powerful version control 
management system needed for anv ongoing soft¬ 
ware development project, ADVANTAGE VCMS 
maintains a complete revision history in data com¬ 
pressed files. A powerful report generator is 
provided for selective queries. The tools and utilities 
included can be accessed through an easy-to-use. 
full-screen menu-driven shell. Additionally, a make 
utility, designed to work together with ADVANTAGE 
VCMS is included. 

List: $379 Ours: $329 

THE KORN SHELL—A direct part of The Popular 
UNIX System V KSH command line interpreter used 
throughout AT&T and Bell Laboratories. Some of 
the Korn Shell’s features are built-in command line 
editing, command re-entry and command aliasing 
available for either XENIX or UNIX. 

List: $125 Ours: $115 


META 

WICOWf 


/C-SPWTEJ 


SCO 

)(ewix' 


Programmer's Paradise Gives You Superb Selection, 
Personal Service and Unbeatable Prices! 

Welcome to Paradise. The microcomputer software source that caters to your programming needs 
Discover the Many Advantages of Paradise... 

• Lowest price guaranteed • Huge inventory, immediate shipment • Special orders 

• Latest versions • Knowledgeable sales staff • 30 -day money-back guarantee 

Over 500 brand-name products in stock—if you don’t see it, call! 


LIST OURS 


LIST OURS 


LIST OURS 


386 SOFTWARE 

ADVANTAGE 386 C 895 805 

ADVANTAGE 386 895 805 

PHARLAP 3861 ASM/LINK 495 419 

386 MICROPORT COMPLETE SYSTEM 799 679 

386 SCO COMPLETE XENIX SYS V 1495 1195 


HIGHC 
LATTICE C 
I FT’S r 
MICROSOFTC 
QUICKC 
TURBOC 


XTRIEVE/N 
REPORT OPTION/N 
C-TREE 

R-TREE 

C-TREE/R-TREE BUNDLE 
DBCIII 
DBC III PLUS 
INFORMIX PRODUCTS 
PHACT MANAGER 


595 CALL 
500 265 

75 55 

450 269 

99 65 

100 65 


595 455 

345 269 

395 315 

295 239 

650 519 

250 169 

750 595 

CALL CALL 
249 219 


TURBO PASCAL ADD-ONS 
ALICE 

DOS/BIOS & MOUSE TOOLS 
FLASH-UP 

GSI PASCAL DEBUGGER 
METRABYTE DATA ACQ. TOOLS 
SCREEN SCULPTOR 
SYSTEM BUILDER 
IMPEX 

REPORT BUILDER 
TURBO-ASM 
TDEBUGPLUS 
TURBO ASYNCH PLUS 
TURBOEXTENDER 
TURBOHALO 
TURBOMAGIC 
TURBO MASTER 
TURBO NUMERICAL METHODS 
TURBO OPTIMIZER 
TURBO POWER TOOLS PLUS 
TURBOPOWER UTILITIES 
TURBOWINDOW/PASCAL 


ARTIFICIAL INTELLIGENCE 
ARITY COMBO PACK 
ARITY STANDARD PROLOG 
GOLDEN COMMON LISP 
GCL 286 DEVELOPER 
MICROSOFT LISP 
PC SCHEME 
SMALLTALK V 
TURBO PROLOG 
TURBO PROLOG TOOLBOX 


CINTERPRETERS 
C-TERP 
INSTANT C 
RUN/C 

RUN/C PROFESSIONAL 


1095 979 

95 79 

495 CALL 
1190 CALL 
250 155 

95 85 

99 85 

100 65 

100 65 


EDITORS 

BRIEF 

W/DBRIEF 

CVUE W/SOURCE CODE 

EDIX 

EMACS 

EPSILON 

KEDIT 

PC/EDT 

PC/VI 

PMATEPRO 
SPF/PC 
VEDIT PLUS 
XTC 


195 CALL 
275 CALL 
250 199 

195 155 

295 265 

195 149 

125 99 

250 229 

149 109 

195 109 

195 145 

185 129 

99 79 


C LIBRARIES 
ASYNCH MANAGER 

_ Q 

C-FOOD SMORGASBORD 
W/SOURCE CODE 
C TOOLS PLUS' 

C UTILITY LIBRARY 
C-XPERT 

ESSENTIAL COMMUNICATIONS 
COMMUNICATIONS PLUS 
GREENLEAF FUNCTIONS 
GREENLEAFCOMM LIBRARY 
GREENLEAF SAMPLER (TURBO C) 
MULTI-C 
PFORCE 
TIMESLICER 
W/SOURCE CODE 
TURBO C TOOLS 


175 135 

175 129 

150 95 

300 179 

175 135 

185 119 

295 249 

185 125 

250 189 

185 125 

185 125 

100 79 

149 135 

295 225 

295 265 

1000 CALL 
129 109 


ASSEMBLERS/LINKERS 
ADVANTAGE DISASSEMBLER 
ADVANTAGE LINK 
ASMLIB 

MICROSOFT MACRO ASSEMBLER 

PASM86 

PLINK86PLUS 

RELMS CROSS ASSEMBLERS 
UNIWARE CROSS ASSEMBLERS 
VISIBLE COMPUTER 80286 


295 265 

395 359 

149 125 

150 95 

195 109 

495 289 

CALL CALL 
CALL CALL 
100 89 


SCREEN DISPLAY/WINDOWS 
C-SCAPE 

CURSES W/SOURCE CODE 
GREENLEAF DATA WINDOWS 
W/SOURCE CODE 
MICROSOFT WINDOWS 
MS WINDOWS DEVELOPMENT KIT 
PANEL 
PANEL PLUS 
QUICKSCREEN 
VITAMIN C 
VC SCREEN 
WINDOWS FOR C 
WINDOWS FOR DATA 
VIEW MANAGER 
ZVIEW 


279 CALL 
250 169 

225 155 

395 289 

99 65 

500 309 

295 199 

495 395 

195 175 

225 165 

99 85 

245 189 

395 315 

275 199 

245 169 


FORTRAN COMPILERS 
LAHEY FORTRAN 
LAHEY PERSONAL FORTRAN 77 
MICROSOFT FORTRAN 
RM/FORTRAN 


BASIC 

BETTER BASIC 
MACH 2 

MS QUICKBASIC 
TRUE BASIC 
TURBO BASIC 
DATABASE TOOLBOX 
EDITOR TOOLBOX 
TELECOM TOOLBOX 


FORTRAN UTILITIES/LIBRARIES 

ACS TIME SERIES 

DIAGRAM'ER 

DOCUMENT’ER 

DIFF-E-Q 

FORTLIB 

FORTRAN ADDENDA 
FORTRAN ADDENDUM 
GRAFLIB 
GRAFMATICS 
MATHPAC 
NO LIMIT 
PLOTMATICS 
SSP/PC 


COBOL 

FPLIB 149 129 

MICRO FOCUS COBOL PRODUCTS CALL CALL 

MICROSOFT COBOL 700 4 39 

MICROSOFT SORT 195 129 

REALCICS 995 785 

REALIA COBOL 995 785 

W/REALMENU 1145 899 

RM/COBOL 950 759 

RM/COBOL-85 1250 999 

SCREENIO 400 CALL 


XENIX/UNIX PRODUCTS 

SCO XENIX SYSTEM V-COMPLETE 1495 1195 

SCO XENIX OPERATING SYSTEMS 695 559 

MICROPORT SYSTEM V/AT 549 475 

MICROPORT SOFTWARE DEV. SYS. 249 209 

OTHER SCO & MICROPORT CALL CALL 

ADVANTAGE C-(--t 695 CALL 

BTRIEVE 595 455 

C-TERP 498 379 

INFORMIX ESQL/e 749 CALL 

INFORMIX 4GL 1500 CALL 

INFORMIX SQL 995 CALL 

MICROSOFT LANGU AGES CALL CALL 

PANEL 625 535 

PANEL PLUS 795 675 

REAL TOOLS 149 89 

RM/COBOL 1250 949 

RM/FORTRAN 750 549 


ADDITIONAL LANGUAGES 
ACTOR 

APL * PLUS/PC 

HS/FORTH 

JANUS/ADA C PACK 

LATTICE RPG II COMPILER 

MASTER FORTH 

PC/FORTH 

PERSONALREXX 

POCKET APL 

THE WEINER SHELL 


DEBUGGERS 
386 DEBUG 
ADVANCED TRACE-86 
BREAKOUT 
C-SPRITE 
PERISCOPE I 
PERISCOPE II 
PERISCOPE III 8 MHZ 
PERISCOPE III 10 MHZ 
PFIX 86 PLUS 
XVIEW86 


GRAPHICS 

ADVANTAGE GRAPHICS (C) 
ESSENTIAL GRAPHICS 
GSS GRAPHIC 
DEVELOPMENT TOOLKIT 
HALO 

HALO (5 MICROSOFT LANG.) 
METAWINDOW PLUS 
TURBOWINDOW/C 
TURBO HALO (FOR TURBO C) 


ADDITIONAL PRODUCTS 
ADVANTAGE VCMS 
BASTOC 
CODESIFTER 

DAN BRICKLIN’S DEMO PROGRAM 
DAN BRICKLIN’S DEMO TUTORIAL 
DB2C 

FLOW CHARTING II 
NORTON GUIDES 
PFINISH 
SOURCE PRINT 
TP2C 

TREEDIAGRAMER 
VENTURA PUBLISHER 


379 329 

495 CALL 
119 85 

75 59 

50 45 

299 CALL 
229 205 

100 65 

395 225 

95 75 

249 199 

77 69 

895 CALL 


DISK/DOS/KEYBOARD UTILITIES 
BACK-IT 
BOOKMARK 
COMMAND PLUS 
INTELLIGENT BACKUP 
NORTON COMMANDER 
ADVANCED NORTON UTILITIES 
PDISK 


LINT 

PC-LINT 

PRE-C 


MODULA-2 
FARBWARE MODULA-2 
LOGITECH MODULA-2 
APPRENTICE PACKAGE 
WIZARD PACKAGE 
MAGIC TOOLKIT 
WINDOW PACKAGE 


ADVANTAGE C-h + 
PFORCE -I- -h 


C COMPILERS 
AZTEC C-COMMERCIAL 
C86PLUS 

DATALIGHT C DEVELOPER KIT 


FILE MANAGEMENT 
BTRIEVE 
XTRIEVE 
REPORT OPTION 


499 CALL 
497 369 

99 75 





DATALIGHT OPTIMUM-C 


139 105 BTRIEVE/N 


Programmer’s Paradise 

42 River Street, Tarrytown, NY 10591 

Programmer’s 


Terms and Policies 

• We honor MC, VISA. AMERICAN EXPRESS 
No surcharge on credit card or C.O.D. Prepayment by 
check. New York State residents add applicable sal^' 
tax. Shipping and handling $3.00 per item, sent UPS 
ground. Rush service avadable. prevailing rates. 

• Programmer’s Paradise will match any current nation¬ 
ally advertised price for the products listed in this ad. 

• Prices and Policies subject to change without notice. 

• New Extended Hours 9AM EST—TPM EST 

‘•'Ask for details. Some manufecturers will not allow 

returns once disk seals are broken. 

Corporate Buyers—Call for special 
discounts and benefits! 


1-800-445-7899 

In NY: 914-332-4548 

Customer Service: 

914-332-0869 

International Orders: 

914-332-4548 
Telex: 510-601-7602 
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unlock ‘ Products Remove Copy Protecdon 


RUNS YOUR SOFTWARE ON ANY HARD DISK 


UNlock "copying” disk allows you to make 
"unprotected” DOS copies of popular original 
program disks. Unprotected backup copies 
perform perfectly, as do copies of these copies. 
UNlock copies run on any hard disk, including 
Bernouli Boxes. No original required in drive 
"A”. Run on a RAM disk simply and conven¬ 


iently. Also, copy DOS programs to 3Vi'' 
diskettes. For IBM® PC, XT, AT, compatibles, 
256K or more, DOS 2.1 or higher. Back-ups 
don’t require tedious un-installs, and reorgan¬ 
izing your hard disk doesn’t result in your 
software calling you a thief! Back-ups are as 
easy as the "COPY” command in DOS. 


unlock ^* album plus 

• dBASE III & dBASE III PLUS™ (1.0) 

• FRAMEWORK I & II™ (1.0) 

• CLIPPER™ (THRU WINTER *85) 

• FASTBACK™ (5.3) 

• CHARTMASTER™ (6.1, 6.2) 

• SIGNMASTER™ (5.1) 

• DOLLARS &. SENSE™ (2.0) 

• LOTUS 1-2-3™ (l.A, l.A*, 2.0, 2.01) 


$74.95 

(Plus $4 ship/handling. 
Foreign orders $10) 

• SYMPHONY™ (1.1. 1.2) 

• LOTUS 1-2-3 REPORT WRITER™ (1.0) 

• DOUBLEDOS™ (ALL) 

• HARVARD TOTAL PROJECT MGR.™ (1.10) 

• MANAGING YOUR MONEY™ (ALL) 

• THINKTANK™ (2.0, 2.1) 

• MICROSOFT WORD™ (1.15, 2.0, 2.01) 


UNLOCK'" MasterKey™ Introductory Price $159.95 

» j (Plus $5 ship/handling) 

Now, the most comprehensive copy protection removal program ever created. 

Breaks over eighty programs including Lotus 1-2-3™, Symphony™, PCFOCUS™, AUTOCAD™, 
REDBOARD™, CAP™, Clipper™, and smARTWORK™ to name just a few. In addition, generic copy 
busters for ProLok™ and Super Lock™ have been included. With MasterKey, you can break many more 
programs than before. MasterKey, from TranSec Systems, gives you UNlock’s solid performance and more. 


I I 


COMPUTING 


CHOICE OF THE CRITICS! 

“UNlock has two particularly en- 

_ dearing characteristics: it works, 

and works simply. 1 was able to quickly produce un¬ 
protected copies of Lotus 1-2-3 release 2, Symphony 
1.1, Microsoft Word 2.0, dBase III 1.1, and Frame¬ 
work II. These copies performed flawlessly, as did 
copies of these copies.” Christopher O'Malley 

PERSONAL COMPUTING, April '86 

“Because copy protection can interfere with the 
ability to back up a hard disk, business-oriented 


users may prefer programs like TranSec’s UNlock 
series.” 

Winn L. Rosch, PC MAGAZINE, MAY 27. 1986 


ONlooc- p«ODi/crs^ 

ORDER TODAY TOLL FREE: 

1 ^ 800 - 423^0772 

IN FLORIDA: 1-305-276-1500 


TranSec Systems, Inc., 220 Congress Park Drive, Delray Beach, FL 33445 

Trademarks are the sole property of their respective owners. UNlock is for use only to improve the useability of legally 
acquired and operated software. 


PROTECT YOUR 
COPIES OF 



OURNAL. 


Make your collection of PC TECH JOURNAL a hancJsome odiJition to your office or home—and 
protect and organize your copies for easy reference! 

PC Tech Journal Magazine Binders and Cases are made of durable luxury-look leatherette 
over quality binder board. Custom designed for PC TECH JOURNAL, every order receives FREE 
transfer foil to mark dates and volume numbers. 


FOR FAST SERVICE CALL TOLL-FREE 1-800-972-5858 

-I- 


MAGAZINE BINDERS 

Hold your 
issues on 
individual 
snap-on 
rods. $9.95 
each; 3 for $27^ 

6 for $52.95. 





do Jesse Jones Industries 
TO M A f "^99 East Erie Ave. 
UUKNAL. Philadelphia, PA 19134 


Please send □ Binders □ Cases Quantity_ 

Payment endosed $_.* Add $1 per case/ 

binder for postage & handling. (Outside USA, add 
$2.50 per case/binder ordered, US currency only.) 
Charge my: 

□ Amex □ Visa □ MC (Minimum order $15.) 



OPEN BACK 
CASES 

Store your 
copies for 
inaividual 
reference. 

$795 each; 

3 for $21.95; 6 for $39.95. 


Card No. 


.Exp. Date. 


Mr./Mrs./Ms. 
Address_ 


(Please Print Full Nome) 


(No P.O. Numbers Pleose) 

City_ 

State_Zip- 

* PA residents add 6% sales tax. 


CCNNECTICN INC. 

CCTTC/H LINE 
PI2ICE ELSTEES! 

★ ★ ★ PERSONAL COMPUTERS ★ ★ ★ 


IBM Personal System/2 Model 30-002, _$1449 

IBM Personal System/2 Model 60-041, _$4395 

IBM AT #339, 1.2 Floppy. IBM 30 MB. K.B .$3675 

COMPAQ DESK PRO 286, (12 MH) .. $2250 

COMPAQ DESK PRO 386, w/1.2 FI . 40 MB. .. $4925 
COMPAQ PORTABLE III Model 20,.$4399 


SPERRY IT, W/640K 1.2 FI.. 44 MB. KB.. 80287 .$2975 

AST 286, W/512K. 1.2 Floppy. Keyboard .$1649 


★ ★ ★ PLOTTERS ★ ★ ★ 

CALCOMP 1043 (A - E).$7095 

CALCOMP 1044 (A-E, Roll).$10997 

HI DMP56A(A- E).$4549 

HI DMP 51 /52 (C - D).:.... $3575 

HI DMP 41 /42 (C - D).$2549 

HP Color Pro 7440 (A, 8).$ 995 

HP 7475 (A - B, 6 Pen).$1495 

HP Draft Pro 7570 (C - D, 8 Pen).$4495 

HP 7580B (A - D, 8 Pen).$8395 

lO LI N E LP3700 (A-E).$3149 

10 LINE LP4000 (A-E).$4195 

ROLAND DXY - 990 (A - B, 8 Pen).$1599 


"k "k "k DIGITIZERS "k "k "k 

CALCOMP 12 X 12.$ 709 

CALCOMP 44x60 .$5099 

GTCO 1 2x12.$ 525 

GTCO 24x36 .$2450 

HITACHI 15x15.$1395 

KURTA 12x12.$ 580 

KURTA 12x17.$ 675 

SUMMAGRAPHICS 12x12.,....$ 435 

SUMMAGRAPHICS 12x17.$ 735 


"k "k GRAPHIC CONTROLLERS & MONITORS -k -k 

NEC JC-1401 & VEGA DELUXE.$ 920 

MITSUBISHI 6922PLPK & ARTIST 1, 

(1024 X 7681).$3195 

HITACHI CM - 2073B & ARTIST 10/16, .... $4349 

Samsung EGA, Monitor & EGA Card.$ 649 

BNW15I (1024 x 10241) .$1245 

VMI 88 25 (1024 x 800N) .$2245 

ARTIST 10 (1024 x 768N) .$2275 

PHOTON (1024 X 512 N) 800 -I-. $ 975 


SPECIAL OF THE MONTH 
CAD SYSTEM, AST 1 Meg, 44 MB, 
80287, Ega, NEC 1401, Autocad, Summa- 
graphics 1201, HI DMP40.$7395 


★ ★ ★ SOFTWARES ★ ★ 

AUTOCAD 2.6.$2299 

Other CAD Software.CALL 

Computer Associate, A/R. A/P. G/LI/G. .. Each $ 429 

VENTURA Desktop Publishing S/W.$ 625 

Lotus.$349 Wordstar R4.$285 

CYMA Med.. Dent.. Ortho. Chiro. (Comp. Pkg.) .$1625 


★ ★ ★ PRINTERS ★ ★ ★ 

HEWLETT-PACKARD SERIES II.$1875 

OKIDATA LASER PRINTER.$1595 

NCR LASER PRINTER.$1845 


BROTHER HR 40, with Sheet Feeder .$ 675 

FUJITSU 2200.$ 479 

NEC P6.$ 490 

OKIDATA 193-F.$ 499 

TOSHIBA P341e.$ 725 


★ k HARD DRIVES & BACK UP SYSTEMS ir k 

PRIME VI50, 44 MB.$ 675 

HARD CARD Plus, 20 MB.$ 675 

SEAGATE 4096, 96 MB.$1195 

ARCHIVE 60MB TAPE B/U.$ 695 


CALL FOR WHAT IS NOT LISTED, 
WEGUARANTEETHATYOURCALLWILLNOTBE 
A WASTE. LEASING AVAILABLE. 

No charges for testing and configuring equipment. 
Prices and availability subject to change 
without notice. 

( 714 ) 778-6496 

Telex: 5101011636 
167 West Cerritos Ave. 
Anaheim, CA 92805 
Open 8 - 5 PST 
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MICROWAY ACCELERATES YOUR PC! 


FastCACHE-286^^ 

Runs your PC Faster than an AT! 

Runs the 80286 at 9 or 12 MHz and the 
80287 at 8, 9 or 12 MHz. Includes 8 
kbytes of 55ns CACHE. 


Compatible with IBM PC, XT, Leading 
Edge Model D, Compaq, and Turbo 
motherboards. Includes 8088 Reboot 
Switch, DCache, Print Spooler and 
Diagnostics.<.From $399 

8087 SOFTWARE 

IBM BASIC COMPILER .$465 

MICROSOFT QUICK BASIC.$79 

87BASIC COMPILER PATCH ... .$150 

87BASIC/INLINE.$200 

IBM MACRO ASSEMBLER.$155 

MS MACRO ASSEMBLER.$99 

87MACRO/DEBUG.$199 

MICROSOFT FORTRAN V4 .$299 

RM FORTRAN.$399 

LAHEY FORTRAN F77L.$477 

MS or LATTICE C. CALL 

STSCAPLA-PLUS/PC .$450 

STSC STATGRAPHICS.$675 

SPSS/PC+ ....$695 

87SFL Scientific Functions.$250 

87FFT.$200 

OBJ-►ASM.$200 

PHOENIX PRODUCTS. CALL 


LOTUS/INTEL EMS 
SPECIFICATION BOARDS 

MegaPage'"' The only EMS board which 
comes populated with two megabytes of 
cool-running, low power drain CMOS 
RAM installed. Includes RAM disk, print 
spooler, disk cache and EMS drivers. For 
the IBM PC, XT and compatibles.. .$549 

MegaPage with 0K. $149 

MegaPage with 2 megabytes of HMOS 

RAM. $419 

MegaPage AT/ECC'"' EMS card for the 
PC AT and compatibles includes Error 
Correction Circuitry. With ECC, 11 RAM 
chips cover 256K so the user never en¬ 
counters RAM errors. With 1 megabyte 

CMOS RAM . $699 

INTEL, JRAM, or Maynard ... .CALL 
INTEL INBOARD 386 0K.$1250 

287Turbo^^-10/12 


H h 287Turbo runs the 80287 at 
I 10 or 12 MHz in the IBM PC 
i- AT, compatibles and the 
I new Compaq 386with 100% 
I software compatibility. 

10 MHz . $450 

12 MHz . $550 

PC Magazine “Editor’s Choice” 


NUMBER 

SMASHER/ECM'"' 

Triples the speed of CAE ^ 
and all applications! 

From 

$599 


12 MHz 


8086/8087 
■ Accelerator 

Plus 

A Megabyte for DOS! 

For the IBM PC, XT and compatibles 

PC Magazine “Editor’s Choice” 

8087 UPGRADES 

All MicroWay 8087s include a one year 
warranty, complete MicroWay Test 
Program and installation instructions. 

8087 5 MHz.$99 

For the IBM PC, XT and compatibles 

8087-2 8 MHz.$154 

For Wang, AT&T, DeskPro, NEC, Leading Edge 

80287-3 5 MHz.$159 

80287-6 6 MHz.$179 

For 8 MHz AT and compatibles 

80287-8 8 MHz.$259 

For the 8 MHz 80286 accelerator cards 

80287-10 10 MHz.$395 

80387-16 16 MHz.$495 

PC-PAL'" Programmer.$395 

64K 150ns.$15 256K150ns.$36 

Call for great prices on V20 & V30 


Turns your AT Into a high speed, multi-user 
Xenix business system! 


i, ' 1 ^ V-' 


8 port. Intelligent serial controller with 3% 
response degradation. Includes 8 MHz 
80186 with built in DMA. $1299 


MICROWAY SOFTWARE 
FOR LOTUS 1-2-3^^ 

PowerDialer® Add-In for Lotus 1-2-3 
Release 2. Automated telephone dialing 
from within 1 -2-3. Adds least cost routing, 
automatic carrier selection and automated 
phone book worksheet. Builds cus¬ 
tomized dialing applications. Can be used 

with DesqView. $79 

FASTBREAK'"' employs the 8087 to In¬ 
crease the speed of Lotus 1 -2-3^"' Version 
1A or 1 A*. Users are reporting speed ups 
of between 3 and 36 to 1. When run with 
our NUMBER SMASHER accelerator 
card, recalculation speed ups of 10 to 30 

are being reported . $79 

HOTLINK^*' adds easy linking of spread¬ 
sheets to Lotus 1 -2-3 Version 1A... $99 


287TURBO-PLUS™ 

Speeds up your AT 

Adjustable 80286 Clock 6-12 MHz 
10 MHz 80287 Clock 

Plus Full Hardware Reset. $149 

Optional 80286-10 . $175 


287TURBOPLUS 

With 80287 10 MHz 
With 80287 12 MHz 


CALL (617) 746-7341 FOR OUR COMPLETE CATALOG 


, Micro, 
llAlay 


P.O. Box 79 
Kingston, Mass. 
02364 USA 
(617) 746-7341 


The World Leader 
in 8087 Support! 


MicroWay Europe 
32 High Street 
Kingston-Upon-Thames 
Surrey England KIT 1HL 
Telephone: 01-541-5466 
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HARDWARE 213 


ACCESSORY CARDS.213 

COOLING DEVICES. 

COMMUNICATIONS. 

COMPATIBLES.213 

GENERAL . 

MASS STORAGE. 

PERIPHERALS.213 

SECURITY DEVICES. 

USED EQUIPMENT. 


^ _ —^-1 

SOFTWARE 214-221 

ARTIFICIAL INTELLIGENCE. 

BUSINESS.214 

COMMUNICATIONS.214 

DATA BASE MANAGEMENT.214 


EDUCATIONAL. 


ENGINEERING.214 

EXPERT SYSTEMS. 

FINANCIAL. 

GENERAL. 214 

GRAPHICS.214-215 

LANGUAGES.215 

MULTI/USER SYSTEMS. 

NETWORKING.215 

OPERATING SYSTEMS.215-216 


PC Tech Journal Classified Advertising Staff 
One Park Avenue, New York, NY 10016 
(212) 503-5115 


Advertising Director 
Kathryn J. Cumberlander 
Sales Manager 
Daniel L. Rosensweig 
Sr. Advertising Coordinator 
Monica Dixon 
Advertising Coordinator 
Ana Marie Gonzales 


Production Manager 
Anne R. Brockinton 

Production Coordinator 
Elliot Appel 


SOFTWARE continued 

PROGRAMMERS TOOLS.216-217 

PUBLIC DOMAIN.218 

SCIENTIFIC.218 

SECURITY DEVICES.218 
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TERMINAL EMULATION.218 
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BAR CODING.221 

BUSINESS OPPORTUNITIES.221 

COMPUTER INSURANCE.221 

PUBLICATIONS. 

SUPPLIES. 


Advertising Rates and Information: 

PC Tech Journal Marketplace 

PC Tech Journal Marketplace is a special 
economical section for product and service 
listings. 

Listings are grouped by category and sold by 
column inches. Second color option 
available. 

Standard Directory Listings are also available 
for a minimum of 3 issues at $170 per issue 
($510 total). 

For additional information 
call 212-503-5115. 


Account Managers 

Stanley H. Robinson, Advertising Manager 
(212) 503-5116 

AL, AR, lA, IL, IN, KS, KY, AZ, CO, OR, NM, LA, 
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AK, GA, UT, CA (ZIP 92999 & DOWN), CANADA 
(OTHER THAN BRITISH COL.) AND ALL OVERSEAS 
CALLS. 

Lisa B. Stick, Senior Advertising Manager 
(212) 503-5172 

CT, MA, ME, NH, NJ, NY, RI, ID, MT, MD, VT, DC, 
DE, HI, NC, SC, FL, VA, WV, WI, PA, WA, WY, CA 
(ZIP 93000 & UP) BRITISH COL. 
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HARDWARE/ACCESSORY CARDS—PERIPHERALS 
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TECH MARKETPLACE 

THE COMPREHENSIVE GUIDE TO PRODUCTS AND SERVICES FOR THE MS DOS MARKET 


Hardware 


Accessory Cards 

DIGITAL SIGNAL PROCESSOR 

The Model 10 coprocessor board is based on the 
16/32 bit Tl TMS 32010 and is designed for ap¬ 
plications in communications, speech, instru¬ 
mentation, and numeric processing. A IK 
complex FFT takes 90ms. Offered with onboard 
12 bit 80 Khz A/D and D/A. Continuous data ac¬ 
quisition & playback option. Includes all utility 
and applications software. $650 & up. 
DALANCOSPRY 

Suite 241 2900 Connecticut Ave. NW 
Washington, DC 20008 
(202)232-7999 


LIFE IN THE 

FAST LANE 



OUR 

256K 
PRINTER BUFFER 

CAN 

ACCELERATE 
YOUR 

PERFORMANCE 


$180 


- Special Utility Software 

- Parallel Port Included 

• PC, XT, AT Compatible 




TO ORDER CALL 

800-826-1465 

(602) 938-3165 

4026 W. ST. JOHN 
GLENDALE, AZ 85308 
MC/VISA/AMEX 


COBPORATION 
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IRM-AT SPEEDUP 


HIGH 


IMt niLan --- 

Speedlnjectortrom Ariel 

--- _ - Z s A fiiiiv/ Qiitnmatir. Sc 




IPC 


® A fully automatic Speedlnjector 

for all IBM ATs including speed 

7 / V-V limiting ROM BIOS. Uses reliable 

2 B B / 2 s“7 frequency synthesis for total 

from 

3 *’MrselecKhTe running Mode switch ^ 

1 With The XCEU - 

' S5,-.s:isS5S2i,.(«»»» 

(Suggested dealer installation charge $49.9o) 

FAST 80286-10 - Replacement CPU for speeds of ^cut-A; $259.95 
in MHz and above. . 


lU IVIl \L anu .. 

, FAST 80287 - 8,10,12,14 and 16. Speeds test 
rated & guaranteed. 




.(/^MP1) $CaII 

rated & guaranteea. Mop^israll 

FAST RAM 128K & 256K, 100NS & 120NS . ( 

MIL-SPEC CRYSTALS — The Famous Ariel Crystals. Choose from (Crys a 

^ S>u s,eed) '»e, 1M.5. i»9. $«.« 

increase OVERALL SPEED UP TO 300% 

Order Line; 

800 - 641-3322 ext mo 

Direct Line; 

201 - 788-9002 

m --^ full 2-YEAR WARRANTY 

,COMPUTER CORPOHATIO q|.j ^lL PRODUCTS 


Ariel Computer Corporation 
Post Office Box 866 a Flemington, NJ 08822 

CIRCLE 265 ON READER SERVICE CARD 



TMS 32020 ym\ 

PC COPROCESSOR S^ 
BOARD \M^ 


•20 MHz, 5 MIPS, Addressing 256K 

• 1 Clock 16 Bit Multiply 

• Ideal for High Speed Numerical 
Analysis, Graphics, and DSP 

• External User BUS for A/D & D/A 

• Monitor/Debugger & C Utilities 

• Fractals, Rotations, FFT Demos 
and Source Included 

$900 board & 32K 
$1100 board &2S6K 
$1S0 TMS32020 assembler 

SYMMETRIC RESEARCH 

15 Central Way, Suite 9, Kirkland, WA 98033 

206 - 828-6560 

CIRCLE 267 ON READER SERVICE CARD 


Compatibles 



Peripherals 

r— ” ^- V T~:^ 

CREATE A DISKLESS PC! 

PC-ROMDRIVE allows users to create a “Disk¬ 
less PC” capable of booting a ROM-resident copy 
of MS-DOS and/or user application programs. 
PC-ROMDRIVE consists of a PC-compatible 
ROM/PROM expansion board and the PC- 
ROMDRIVE software. PC-ROMDRIVE is priced 
at $195 for single units. Quantity discounts and 
OEM arrangements available. MC/VISA 
ALDIA SYSTEMS. Inc. 

P.O. Box 37634 
Phoenix, Az. 85069 
(602)866-1786 


SPEECH SYNTHESIS 

SynPhonix: TRUE Unlimited Speech Synthesiz¬ 
er for IBM-PC/XT/AT/jr & compatibles. This low 
power short card includes an SSi263 speech 
chip, amplifier and speaker. Software includes 
Text-to-Speech, Phonetic Editor, Talking Clock 
& demos. Can be programmed with BASIC and 
other languages. Prices start below $200. 

SvnPhonix 

Electronic Speech Articulator 

Artie Technologies 
55 Park St., Suite 2 
Troy, Ml 48083 
(313)588-7370 


FastTRAP™ 


The pointing device of the future is here! 



• Two and three axis pointing capability 

• High resolution trackball for X and Y axis input 

• High resolution fingentvheel for Z axis input 

• Use with IBM® PC's. XT’s. AT's and compatibles 

• Three input buttons 

• Full hardware emulation of Microsoft® Mouse 

• Standard RS-232 serial interface 

• Includes graphics drivers and menu generator 

• Easy installation 

• 1 year warranty 

• Made in the U.S.A. 

ONLY LTS/C Corp. 

$149.00 South Limestone Street 

VISA and Lexingtoo, Kentucky 40508 

MasterCard (606)233-4156 

acpepied (800) 872-7279 


3-D TRACKBALL FOR IBM 
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SOFTWARE/ BUSINESS—GRAPH ICS 


TECH MARKETPLACE 
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software/Buseness 


r 


^ timeslips'^ 

$129.95 

POP-UP TIME & EXPENSE TRACKING 

"Jewel of a Billing Program'—INFOWORLD, RATED 9.3 

Perfect for Programmers and Consultants who need to 
track time on projects. 


• Simple to use, installs in minutes. 

• Track time like a "stopwatch" 

• Batch enter time/expense data 

• Over 5,000 professional bill 
formats with aged receivables, 
flat fee and more 


• Produce custom business and 
financial reports 

• Export to dBASE & 123 format 
files. 

• Optional G/L interface now 
available 


L-_ 


A/f I/P."/TIMES LI PS ill more reports, more capacity, more 
speed, auto back-up and now with macros built in.— 
$199.95. Hard Disk 8e 384K required. 

For rush service/more information, call (617) 468-7358. 

Add $7 s/h. Not copy protected. 30-day money back guarantee. 

Call (800) 225-5669 to order. 

^ NORTH EDGE 239 Western Avenue 

= SOFTUURRC CORP Essex, MA 01929 | 

_ I Ujnn^ ^ CIRCLE 270 ON READER SERVICE CARD | 


LP88-SPREADSHEET LP 

Our best-selling linear programming system 
solves problems w/1000 constraints and 5000 
variables, reads/writes Lotus worksheets, many 
other advanced features. IE News says “the flex¬ 
ibility and features of this program are a bargain 
at its low price!’ Req. 192k. $149 w/manual and 
8087 support. $29 demo. 

Eastern Software Products, Inc. 

RO. Box 15328 
Alexandria, VA 22309 
(703)360-7600 


Communications 


PC SERIAL DATA ANALYZER 

Use your IBM PC or compatible to analyze data 
streams between serial devices. Windows show 
each devices transmissions in ASCII or HEX. 64K 
buffer. Signal line monitoring, disk save, “Lotus" 
style interface, an invaluable tool for debugging 
serial interfaces. DISK and MANUAL $95.00 
TRIPLES SOFTWARE 
800 West Oakland Park Blvd. Suite 217 
Fort Lauderdale, FL 33311 
(305)564-8011 


ARC-MAP 

Asynch RS-232 Comm - Monitor/Analyzer Prog 
Use PC to diagnose data communications. With 
cables, manual; 2-19200 BPS; 32K bfr; data, er¬ 
rors, mdm sig’s; Passive, Active, BERT; ASCII, 
EBCDIC, Hex, Dec, Oct; bfr search; event traps; 
timer; save strings, setups, data; EASY use!! 
$249,30dayM/B 
George Driver 
1316 El Rancho Dr. 

Bakersfield, CA 93304 
(805)835-1916 


Data Base 
Management 


If dBase can read your data 
files, so can db Pascal. 
Directly from your Tfirbo 
Pascal programs. Great for 
fast reports, db Pascal 
$29.95. (Will not access 
indexes) Add $2.50 for 
ground shipping worldwide. 

IoGIcIath 

Call 1-800-433-6854 

In Arizona (602) 435-2370 
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Tech 

Marketplace 

Second Color 
Option Available 
For More Information 
or to Place Your Ad 

Call (212) 503-5115 


Data Base Management 


4GL 


FOURTH GENERATION DEVELOPMENT 
DATABASE/APPLICATIONS GENERATOR 


Sculptor 


40 


Times Faster Than Other 
Fourth Generation Languages 


Cut Your Software 
Development Time by Up To... 


80% 


Completely portable for more than 90 combinations 
of machine and operating systems including 
MS-DOS, Unix, Xenix, VMS, OS9, QNX and more. 

Test drive Sculptor on your MS-DOS system with our complete evaluation 
system for only $45.00. (Includes a 5% discount coupon!) 

FHL 

770 JAMES STREET 
SYRACUSE, NEW YORK13203 
315/474-7856 TELEX 646740 Since 1976 
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Engineering 


General 


METAL FABRICATORS 

PC/Cultist takes input from your bill of mate¬ 
rial—Detail drawing and calculates the best 
cutting combination for any length stock and 
prints a shop ready cutting list and scrap report. 
Also an optimization feature finds best multi 
length for mill orders. Price $300. 

Demo Disk $25.00 
THE JOSEPH ALBERT CO. 

RO. Box 611 

Blue Island, Illinois 60406 
(312)349-9032 


ENGINEERING 

SOFTWARE 


You will save hours of 
development time with our 
library of integrated programs. 

• Graph Plotting 

• Equation Processing 

• Simultaneous Equations 

• Complex Arithmetic 

• Pop Up Calculator 

• Fourier Transforms 

• Top Down Designer 

• and more. 

For a FREE CATALOG: 
write Pulse Research, Dept 
Eng 4, P.O. Box 696, 
Shelburne, Vt 05482 (802) 
985-2928 
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TAPE/DISK CONVERSIONS 

Conversion services to or from over 800 com¬ 
puter systems: 

• Magtapes 

• Micro Computers 

• Mini Computers 

• Word Processors 

• Typesetters 

Our conversion capabilities surpass most in the 
industry. 

PIVAR COMPUTING SERVICES, INC. 

165 Arlington Hgts. Rd.#T 
Buffalo Grove, IL 60089 
(312)459-6010 

Graphics 


A TOOLBOX OF C-SOURCE CODE 
THAT LETS YOU GET YOUR 
"EGA" APPLICATION UP AND 
RUNNING QUICK! 


EGA GRAPHICS TOOLS 


I Lines, Circles. Circle Segments, Arcs, Squares 
and Polygons 

I Save/Load Screens and Windows to/from Disk 

■ Window Management. Moving Windows 

■ Color and Palette Changes 
I Draw Axis. Plot Points 

I Rotates and Moves 
I Multiple Fonts 

I Plus More... ONLY $59.95 


r.nhrn Systems 


U700 Mam Street. Suite 3, Bellevue. Wa 9S0O7 (206/641.2759 

Add 45.00 ihipping & handling Washington residents add 8.1% 
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SOFTWARE/GRAPHICS—OPERATING SYSTEMS 


TECH MARKETPLACE 


Graph ics 


Languages 


FORTRAN GRAPHICS LIBRARY 

GRAFMATIC (screen graphics): 75 MS 
FORTRAN/Pascal, R-M/Profort, Lahey FORTRAN 
callable subroutines. Fully documented, prof, 
graphics capabilities, inc. general utility, 2-D in¬ 
teractive, total 2-D plots, 3-D plots and solid 
models. $135. H-P or Fl-I plotter? get 
PLOTMATIC, complete plotter graphics library. 
Interfaces w/GRAFMATIC. $135. Both $240. 
MICROCOMPATIBLES, INC. 

301 Prelude Drive Dept. J 
Silver Spring, MD 20901 
(301)593-0683 


35mm SLIDE FROM YOUR PC 

COMPUTER SLIDE EXPRESS converts graphic 
files produced on the IBM PC into brilliant 35mm 
color slides with color resolution 400% better 
than your monitor. Leave your printouts behind. 
Use high resolution color slides up to 4000 line. 
COMPUTER SLIDE EXPRESS $9/slide. 

VISUAL HORIZONS 
180 Metro Park 
Rochester, NY 14623 
(716)424-5300 


C GRAPHICS. ONLY $89! 

GRAF-PAC: Over 90 fast functions. 

• Complete window management 

• Point, line, lineto, polyline 

• Circle, ellipse, blockfill, blocksave 

• Fonts and font editor 

• And much more... Supports lattice, MS, 
Turbo C 

The Enaar Software House 
RO. Box 10072 
Costa Mesa, CA 92627 
(714)631-2140 


PC PEN-PLOTTER EMULATION 

FORTRAN callable, Versatec/Calcomp compat¬ 
ible (PLOTS, PLOT, AXIS, LINE, SYMBOL, etc. plus 
extras) plotter emulation for CGA, EGA, Here, 
Epson, C. Itoh and compatibles. Libraries for MS 
3.3/4.0 and Lahey F77L. Includes 100+ page 
manual, complete examples on disk. Only $150, 
call for educational discount and PGC prices. 

F and S Software 
7604 Peacock Drive 
Huntsville, Alabama 35802 
(205)881-6268 


WANTED URGENTLY 

Software Developer requires . . . 

3D - Object Space Graphic Routines 
capable of true perspective, hidden 
line removal (including piercing), able 
to handle a series of vector inputs and 
resulting vector point output. We 
would like to be able to link with 
Quickbasic-3, but a stand alone pro¬ 
gram would suffice. 

Rease forward details or if possible a 
demonstration disk for IBM AT 
Ergonomic Designs 
1 Beechey Close, Copthorne Crawley, 
Sussex, England RH10 3LS 


r 


PAINTBRUSH“ UTILITIES 




• Display/Save EGA images FAST! 
with our sub-second Displayer. 
Stand-alone, resident, or MS C 
interface. 

• EGA ‘Screen Grabber’, only 5K. 

• Edit/Create PC Paintbrush Fonts 
with our Dual-Font Editor. 

• Make large cutouts, locate XY 
coord’s, easy slide shows, 
program demos, etc. 

• All for $49.95, +$2S/H 

(See the speed...Demo Disk: $5) 




M I C A 0 P A 0 


A A M M 


6305 Mobud Dr., Houston, TX 77074 
(713) 771-4914 
Outside TX: (800) 227 0918 


-L...I 


XZJE 
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WITH YOUR 
PROGRAMMER’S 
EDITOR? 


You can NOW 
with SLEd! 


SLEd offers a remarkably simple 
method of creating graphics 
and incorporating them into 
your, documents using your ed¬ 
itor and a laser printer ... 

$149.95 


SOFTWARE 


m/^ P.O. Box 6158 
L W ^ Little Rock, AR 72216 
501-376-208.5 
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Tech Marketplace, 

the home 
of the 

power buyer. 


** Introductory Special ** 

FTL MODULA-S ONLY $7S.aS 


Large Memory Model Modula-2 Compiler for MSDOS Systems. 

Includes: Compiler, Linker, Editor, 8087 support, and full Library sources. 
FTL Modula-2 can create programs as large as your available memory. 

Don’t Delay Order TODAY!! 

SAVE $10.00 when you order one 

or more of the support packages. Workman & Associates 

Editor Toolkit $39.95 1925 E. Mountain Street 

Small Compiler $49.95 Pasadena, CA 91104 

8087 support (SMM) $29.95 (818) 791-7979 
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ofarbware Modula-2 

• Full 3rd Edition Language 

• Large Memory Model/Unix make 

• DOS Linker Compatible Object 

• Both 8087 and 8087 simulation 

Very fast compiler, runtime source, many exten¬ 
sions, site licensing, assembler interface. $89.95 
MC/VISA/CorpPO/CK 
farbware 
1329 Gregory 
Wilmette, IL 60091 
(312)251-5310 


FORTRAN POWER TOOLS™ 

New! 10 essential tools for professionals. FOR- 
REF: Detailed symbol x-ref maps. Subprogram 
directory. Tree diagram of subprogram calls. 
FPRINT: Text and FORTRAN output files. EX¬ 
TRACT; Subprograms from large files. PASSO; 
Preprocesses source files. ALERT: Makes re¬ 
peated sound at specified freq. and dur. Plus 
APPEND, SEARCH, CHCASE, XTDIR and AD¬ 
VANCE. On-line help. Multiple file processing. 
IBM PC DOS 2x & 3x. Introductory price $119.95 
+ $3.50S&H. 

VISA/MC/MO/check. 

PJN International 
P.O. Box 201363 
Austin, TX 78720 
(512)258-1235 


FIRMWARE DEVELOPMENT IN C 

REX-C/86 C package supports ROM code gen¬ 
eration. Includes XC86 C compiler which imple¬ 
ments draft ANSCIC standard, supports-in-line 
assembly, produces optimized 8086/87/186 
reentrant code for real-time environment, gen¬ 
erates separate segment tor initialized data and 
string constants for ROM-based applications, 
produces object tile in Intel OMF with debug in¬ 
formation, global and local symbols with data 
type and line numbers tor high-level debugging. 
Price is $750 which includes XC86, linker, loca¬ 
tor, librarian, hex formatters, and run-time li¬ 
brary source. 



SYSTEMS & SOFTWARE, INC. 
3303 Harbor Blvd.,C11 
Costa Mesa, CA 92626 
(714)241-8650 


Networking 

_ - . --r- _: _ B S] 

** NETBIOS Routines** 

Network Master is a library of 80 routines which 
access NETBIOS functions. The routines are in¬ 
voked by compiled programs to control the net¬ 
work. Routines support network names, 
resources and sessions with Wait and No-Wait 
options. Create your own transaction process¬ 
ing and program communication systems. Many 
compilers are supported. No royalties. 

Visa/MC $249.00 
Starlight Software 
2861 Central St. 

Evanston, IL 60201 
**(312)864-9370** 


Operating Systems 



experience to this mature 

MULTI-TASKING SYSTEM 

(version 2.0) 

for the IBM® PC, PC/XT and PC/AT 

■ No royalties 

■ IBM PC DOS® support 

■ C language support 

■ Preemptive scheduler 

■ Time slicing available 

■ Intertask message passing 

■ Dynamic operations: 

- task create/delete 

- task priorities 

- memory allocation 

■ Event Manager 

■ Semaphore Manager 

Demo package $25 US (shippmg/nandl.ng extra) 
Manual only $75 US Ai,oty<itbi»ioreoBo. 
AMX86 system $2195 US zeo. 68000 

AMXae- opormtn on any 8086/88. 80186/88, 80286 ayatam. 

KADAK Products Ltd. 

206-1847 W. Broadway, Vancouver, 
B.C.. Canada V6J 1Y5 
Tel: (604) 734-2796 Telex: 04-55670 
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Operating Systems 


PLOT TEXT ON ANY GRAPHICS SCREEN!! 

YES, we said ANY Graphics Screen, even VGA! FINALLY! Xgraf is a super 
set of smart low level assembly graphic routines that you call directly from 
Compiled BASIC. Xgraf replaces BASIC’s confusing graphics statements 
with consistent, full featured calls specifically designed for the BASIC 
programmer. 

FINALLY! Xgraf is only $99.00 + $4.00 S&H 

We specialize in libraries and tools for Compiled BASIC. Our catalog 
features the FINALLY! Family of Products and other top flight tools. 

Call: 1 800 423-3400 
(9:00 AM to 8:00 PM EST) 



KUMPUTERWERK 

851 Parkview Blvd. 
Pittsburgh. PA 15215 

PA & AK call (412) 782-0384 
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Programmers Tools 




ASSEMBLY LANGUAGE TOOL 

VersiCREF'“ creates a sorted Master Cross-Ref¬ 
erence Listing of an entire application from the 
MASM CRF files. Pinpoints which source mod¬ 
ules are affected by changes to common PROC's, 
variables, etc. Handles 100+ separate program 
source files. Full X-Ref or just PUBLIC symbols. 
$55MC/VISA/CDD/AMEX. 

SUMMIT INFDRMATIDN SYSTEMS INC. 

73 East Lane 

Willingboro, NJ 08046 

1 -800-334-4096 (in NJ 609-871 -0202) 

TURBO DEVELOPMENT SYSTEM 

Only $39 - A complete environment for devel¬ 
oping Turbo Pascal programs. Find and correct 
all syntax errors in one pass. In many cases you 
have the option of checking only sections of your 
program. Includes built-in editor, DOS Shell 
as well as Delete, Rename and copy without 
exiting program. Not copy protected. MC & Visa 
welcome. Add $3 for S/H. 

MicroHelp, Inc. 

2220 Carlyle Drive 

Marietta, GA 30062 

(800) 922-3383 in GA (404) 973-9272 

FIRMWARE DEVELOPMENT 


C, MASM 




PROM 



LINK & LOCATE enables PC users to produce ROM-based 
firmware for 8086/87/186 from object files generated by 
popular C compilers, such as from Microsoft, Lattice and 
Borland’s Turbo C, and MASM from Microsoft, Provides full 
control of segment placement anywhere in memory. Sup¬ 
ports output of Intel HEX file for PROM programmers, Intel 
OMF absolute object file for symbolic debuggers and in- 
circuit emulators. Includes Intel compatible linker, locator, 
librarian, hex formatter and cross reference generator. $350. 

NEW! Includes utility to support PC based PROM 
programmers. 



& 

SOFTWARE i 


3303 Harbor Blvd., Cl 1, Costa Mesa, CA 92626 

Phone (714) 241-8650 FAX (714) 241-0377 TWX 910-695-0125 
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Programmers Tools 


MULTI-TASKING TOOLKIT 

Write your ‘C’ programs with cooperating, con¬ 
current tasks using INTERWORK. Very useful for 
parallel programming, simulation, and real-time 
applications. INTERWORK supports more than 
100 tasks, provides inter-task communication 
facilities, and handles DOS interrupts. PC/DOS 
version $129, Xenix $159, Unix $249. 

Block Island Technologies 
13563 NW Cornell Road. Suite 230 
Portland, Oregon 97229-5892 
(503)241-8971 


SCREEN MANAGER 


MENU, WINDOW, and DATA 
ENTRY Support for the Profes¬ 
sional Programmer! Interfaces 
to most languages. BASIC, C, 
FORTRAN, COBOL, PASCAL, 
ASSEMBLER. 100 Page Manu¬ 
al. Thirty day money back 
guarantee. No Royalties, 
from The West Chester Group 
P.O. Box 1304 

^ / H West Chester. Pa 19380 

viSA/MC (215)644-4206 


CALL FOR FREE DEMO 

CIRCLE 281 ON READER SERVICE CARD 


BASIC/COBOL/REXX SCREENS 

• Create screen code in native compiler for Quick/ 

• Turbo BASIC. REXX ($39). IBM/MICROSOFT/ 

• REAUA COBOL ($59). Powerful editor. Paint, edit, 

• draw etc. All attributes. REALIA/BASIC/REXX 

• includes cursor, border, beep etc. COBWORK 

• generates report headers ($39). shp $5. 
Tajeva Software 

6064 Belle Grove Cove S. 

Memphis. TN 38115 
(901)365-4692 


S t r u B A S 

structured BASIC Development System 
QuickBASIC - IBM BASIC 2.0 


Design screens in minutes with powerful 
screen designer using any editor. Modify 
most features without recompiling. 
Interface to Btrieve. ISAM, and Screens 
with single commands. Offers program 
generators, menu utility, subroutine 
library, utility programs, network 
support thru Btrieve, and preprocessor to 
extend BASIC and enhance structure. 


NOT COPY PROTECTED 


Site and Corporate lieeases a\'ailable. 
lANhT SY.STHMS. INC. 

3 Office Park Drive. Ste. 100 
Little Rock, Arkansas 72211 
501-225-7755 

VISA/MC ACCEPTED $495/$5 demo. 


F R E E 30 DAY TRIAL 
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M Street Software 


SCRUTINY 

Advanced Symbolic Debugger 


/ 


for all MS-DOS computers 

M Street Software 5400 E. Mockingbird, Suite 114 
214-827-4908 Dallas, Texas 75206 

Information also available via our 
24-hour 300/1200 modem: 214-669-1882 
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ZBASIC4.0 

Out Performs Turbo BASIC 
and QuickBASIC: 


Upgrade your Old BASIC 
tothePowerofZBasic: 

Send the inside title page 
of your manual for any 
MSDOS BASIC and get ZBa- 
sic for S59.95-t-shipping. 


Compare for Yourself: E 

SIEVE ii8MX 

Sec. 

Size/k 1 

ZBasic4.0 

2.68 

18.5 * 

QuickBASIC 3.0 

2.82 

27.7 * 

TurboBASIC 1.0 

3.01 

28.8 ‘ 

SORT?'i«f„r’ 

Sec. 

Size/k ‘ 

ZBasic4.0 

7 

18.8 

QuickBASIC 3.0 

226 

31.4 

TurboBASIC 1.0 

1442 

29.7 


Call Toll Free to Order 

1-800-482-4567 

(602) 881-8101 or (602) 795-3996 


EGA, CGA & Hercules Support! 


(no 64K array limit) 


editing and compiling 


Lightpen support 
✓EGA, CGA and Hercules. 


ZEDCOR 


85712-5305. Include shipping of; 
$5 US. $ 12 CAN. $25 Foreign. Any 
IBM PC. QuickBASIC tm Microsoft. 
Turbo BASIC tm Borland. ZBasic 
fmZedcor. 
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SOFTWARE/PROGRAMMERS TOOLS 

TECH marketplace”" 

THE COMPREHENSIVE GUIDE TO PRODUCTS AND SERVICES FOR THE MS DOS MARKET 


Programmers Tools 


CROSS ASSEMBLERS 

Macros, PC Compatible, Linker, Editor, Relocat¬ 
able, Conditionals, Fast, Reliable. For most 
microprocessors... from $150 
also: Cross Debug/Simulators 
EPROM Programmer Board 
MICROCOMPUTER TOOLS CO. 

912 blastings Dr. 

Concord, CA 94518 

Phone (800) 443-0779 In CA (415) 825-4200 


EditingTools 2.1 

Now you can have a slick full-screen multi-file 
text editor for only $35. Enjoy the ease of editing 
many files at once and the freedom of moving 
text among files. File sizes are limited only by 
memory. With an easily reconfigurable key¬ 
board and a convenient multidirectory DOS shell. 
Add $4 for s/h. 

Dr. Jiann Jou 
PO. Box 460969 
Garland, TX 75046 
(214)495-8862 


TECH 

MARKETPLACE . .. 

Second Color Option Available 


TURBO PASCAL GENERATOR 

GTP APPLICATION DEVELOPMENT SYSTEM 
Builds complete, working applications. 

You give it spec’s, it writes error-free code 

• Indexed Data Bases • Multiple Screens 

• Report Generator • Menu Generator 

• Context-Sens. Help • Global Searching 
Easy to Use Price $200.00 Visa/MC,ck,MO 
AEF 

P.O. Box 928 
Katy,TX 77492 
(713)391-8570 


What is Turbo Ghostwriter? 

An Application Generator for Turbo Pascal'" 
Complete Database in Minutes! Draw & paint 
screens with our tools. Tell Turbo Ghostwriter 
how to store your data. * Screen Editor/Painter 
* FABS PLUS B - Tree File Manager * Multiple 
fields/Key * Multiple Keys/ index. Application 
Generator produces Context sensitive Help & 
Documentation. All for only $200! 60-day 
money back guarantee. MC/VISA/PO/COD 
- Company Check.See us at COMDEX Fall. 
Info/order: 800-227-7681 
ASCII - Automated Software Concepts Int’l. Inc. 
3239 Mill Run 
Raleigh, NC 27612-4135 


TURBO PACKAGE 3.0 (for Turbo Pascal) 

MULTI-TASKING, MULTI-PROCESSING, & MODULAR REENTRANT 640K PROGRAMS 
FREE: A multi-processor data entry program for 2 or more machines. 


Don’t pay high prices for a network. Turbo 
Package has true multi-processing. Use all the 
power and memory you need. 

A file processor LAN only gives you shared 
disk drives and a print spooler. Turbo Package 
lets you run data entry on several PC’s, 
number crunching on a 386, intelligent file pro¬ 
cessing on an AT/XT, and print spooling. Hard¬ 
ware required; one PC or compatible. Any 
MIMDA configuration is possible. 

Balance your work load and reduce hard¬ 
ware costs. Network with a modem (Wide Area 
Network). RS232. or RS422 (Local Area 
Network). 

Few code changes required. Call 640K pro¬ 
grams, single processor tasks, and multi¬ 
processor tasks just like procedures and 
functions. 


You also get ZapIO, a high speed screen 
10 that works with writelnQ. 


Turbo Package 2.0 

w/ 640k Pascal programs.$59.95 

w/ Multi-Tasking.89.95 

Turbo Package 3.0 

w/ Multi-Processing.149.95 

SuperMath 32-bit toolbox 

40+ math routines.24.95 


90 day money back guarantee (In Texas add TAX) 
Visa. M/C. or COD Shipping: USA $5 

Foreign $10 


Conversational Computer Systems 
5371 Verbena Rd. 

San Antonio. TX 78240 
Ph: (512) 692-0353 
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Project / Version Control 

TM 

SRMS 18 one of the most complete Version Control Systems you can use 
to manage both lai^ and small programming projects. SRMS is a set 
of 13 fully integrated utilities providing you with the following features: 


+ Store/retrieve hundreds of versions using a single source file 
+ Merge two versions resulting from parallel pixgrammer efforts 
+ Fully windowed shell interface to simplify use 
-f- Full audit trail and reporting facilities 
+ Support for any programming language 
+ Ability to "bind" versions of multiple programs into one "release" 

+ Allows you to use your current editors/compilers without conflict 
+ Integrates completely with QMAKE, our Automatic System 
Generation Utility (similar to UNIX MAKE) 

+ Full typeset documentation with tutorial 


SRMS Vvrston 3.O.... | IK 

QMAKE.I M 

SRMS + QMAKE.| ISO 

7048 Stratford Road 
Woodbury. MN 55125 
(612) 739-4650 


IquiLT 

tcOUPlJTIMr 


Multl-Usar SRMS.$250 

*SRMS has been so carefully thought 
tirough fiat it is hard lo imagine a 
function or utility that is not induded.* 

.IEEE Software ..July 1967 
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Structure for Assembly? 

Unique program adds structure to assembly 
language. IBM/MASM compatible. Develop and 
debug faster with structured concepts. If-then- 
else, select-when-other, do while, do until, do 
incremental, all combinations, and do forever. 
Leave/leaveall loop exits, and file includes. Nest 
16 deep. $50. 

LANEY SYSTEMS, INC. 

3 Office Park Drive Ste. 100 
Little Rock. AR 72211 
501-225-7755 



wncH 


■ No mods to your program. Just type 
ICTLI-M instead of I ENTER I to measure 
execution time to the next display output. 

■ Use with MS debuggers to measure time 
for your program from 'go "to breakpoint. 

■ Independent of CPU type and clockspeed 

■ Disk 1/0 time broken out separately. 

Only $59'^'’+ 3.50 s&h+6%NJ tax. 
MC/VISA. 

CUSTOM REAL-TIME SOFTWARE, INC. 

P.O. Box 1106. West Caldwell. NJ, 07007 
U S. 800-345-0167 • NJ 201-228-7623 

'“STOPWATCH is a Trademark of Custorrr Raal Time Software Inc. 
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PROFESSIONAL PROLOG TOOLS 

A power packed collection of invaluable predi¬ 
cates for speeding up Al application develop¬ 
ment. Uncompiled code supplied with copious 
examples. No royalties. (Requires Turbo Prolog). 

PRICE $79 VISA/MC/CHECK 
30 day money back guarantee. 

SANTA BARBARA RESOURCES 
P.O. Box 238 

Santa Barbara, CA 93102 
(805)683-1650 


One-stop ROM Shop 


When your application calls for ROM support, 
contact the professionals at ALDIA SYSTEMS. 
We've been supporting firmware developers for 
over two years with excellent software develop¬ 
ment tools and technical support. Don't settle 
for imitations, call the conrpany who brought you 
PC-LOCATE, the original PC locator. 


PC-LOCATE: Produce ROM-able code from 
your ".EXE" files. PC-LOC ATE assigns physical 
addresses to the re-locatable image based on 
user inputs. PC-LOCATE support the entire Intel 
processor family including ; 8086, 8088, 80186, 
80188 and 80286. 

PC-PROMPAK: A PROM/ROM expansion 
board for IBM and IBM-compatible computers. 
PC-PROMPAK provides up to 384Kbytes of 
non-volatile expansion memory and supports 
most 28-pin JEDEC devices including EPROMS, 
EEPROMS and Static RAMs. 

PC-ROMDRIVE: Create a "Diskless PC" that 
can include MS-DOS and your application pro¬ 
gram. "Autoexec.bat" files are supported for 
automatic program execution. 


ALDIA SYSTEMS, Inc. = 
P.O.Box 37634 Phoenix. Az. 85069 
(602) 866-1786 
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VERSION CONTROL SYSTEM 
****NEW!TLIB^“4.0! **** 

See review of TLIB V3 elsewhere in this issue of 
PC Tech Journal. The fastest, most powerful 
source code control system is now even faster , 
with many new features : Keyword substitution, 
generalized wildcard and list-of-file support, 
branching, more. DOS 2.X/3.X $99.95 $3 s/h. 
BURTON SYSTEMS SOFTWARE 
P.O. Box 4156 
Cary. NC 27519-4156 
(919)469-3068 


MINIMIZE TURBO 
PASCAL DEBUG TIME 

Tmark allows Turbo to continue compiling 
after an error is found without returning to 
line one. Tmark can save and restore 
Turbo’s state during a compilation. As 
each compiler error is found you can fix it 
and continue compiling. Saves are made 
automatically before compiler errors or at 
lines designated with a {tmark} comment. 
Tmark dramatically reduces debug time. 
Once you try it you will never want to give 
it up! $80 -t-$2s/h, Visa/MC 
TANGENT DESIGNS 
PO Box 896, Lake Forest, IL 60045 
(800) 356-2750, (312) 295-0030 
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NEW! 
TEXT 
EDITOR 

$89 

Why spend more? W\\h^FASr-£D/ 
you can . . . 

• Edit up to ten large files at once 

• Use up to six windows 

• Undo up to 200 changes 

• Cut and paste between files 

• Move, Copy, Delete. Save and Print blocks 

• Enter DOS without exiting: edit output 

• Perform full Search and Replace 

• Define Macros . . . Plus lots more! 

With ^FAST-ED! it’s all fast and easy. 
Comes with S back guarantee. 



SYSTEMr;>A 

VISION^^ 

CORPORATION^^ N. 


P.O. Box 281166, San Francisco. CA 94128 

415/355-7308 
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Tech 

Marketplace... 

The comprehensive 
guide to products 
and services for 
the MS DOS market. 
To place your ad 
Call 

(212) 503-5115 
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SCIENTIHC 


Public Domain 


IBM PUBLIC DOMAIN 

Send two stamps for free catalog. We have 
games/word processors/data bases/spread 
sheets/graphics/inventory control budget pro¬ 
grams/checking/artificial intelligence and much 
more. For home or business. All programs DDDS 
high quality disks. Only $3.00 per disk. Hundreds 
to choose from. 

Echo Disk Copy 
P.O.BOX50132-T 
Mobile. AL 36605 


TURBO PASCAL$2.50-disk 

TSS, the BBS-by-mail. 120+ disks of com¬ 
pressed files. Membership fee ($25) inci starter 
pkg + 2 FREE disks with 1st order, Cat list $5. 
Anniversary sale: $250 for full membership PLUS 
full, library thru disk 150. Visa/MC/COD + $5. 
Non U.S. + $10 U.S. funds only. Call our online 
BBS (617) 545-9131. All files online! 

TURBO SOURCE SEARCH 
P.O. Box 876 
Scituate, MA 02066 
(VOICE) 617-545-6677 


PUBLIC DOMAIN SOFTWARE IN C 

Over 115 volumes of public domain software in 
CP/M and MSDOS format. 

• editors, compilers, text formatters 

• many UNIX-like tools & misc. utilities 

• communications packages, etc. 

Write or call for more details. Send $10 for com¬ 
prehensive directory. 

e Users' 
Group 

THE C USERS’GROUP 
P.O. Box 97 

McPherson. KS 67460 
(316)241-1065 


PC TECH JOURNAL 
(212) 503-5115 

Advertising Director 

Kathryn J. Cumberlander 

Sales Manager 

Daniel L. Rosensweig 

Senior Advertising Manager 

Lisa B. Stick 

Advertising Manager 

Stanley H. Robinson 


Production Manager 

Anne R. Brockinton 


SCI/ENG GRAPHICS 

OMNIPLOT [S] (screen graphics) & OMNIPLOT 
[P] (plotter driver) provide integrated engineer¬ 
ing/scientific 2-D & 3-0 graphics with NO PRO¬ 
GRAMMING! Menu-driven, flexible, professional. 
Choice of formats: tabular/line, contour, bar, pie, 
3-D wire frame & much more! OMNIPLOT [S] 
$195. Add OMNIPLOT [P], both $295. 
MICROCOMPATIBLES. INC. 

301 Prelude Dr. Dept. J 
Silver Spring, MD 20901 
(301)593-0683 


Linear Program/ 
MATRIX CALCULATOR 

Programmable Matrix manipulations. 
System of Eqn's, Eigen analysis, Linear 
Programming. ReadA/Vrite 123 files. 8087 
req'd. w/Turbo Pascal source + linker 
+ DISKUTIL $120. 

COMPLEX/POP UP 
Calculator 

Pop up calculator in FORTH. Complex 
numbers. Boolean Algebra, Bit manipu¬ 
lations, Graphics, FF. w/Turbo Pascal 
Source code + linker + DISKUTIL $120. 
Custom Software Development Available 

SoftTech Inc. 

14640 LaBelle, Oak Park, Ml 48237 
1-313-544-8544 
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NUMERICAL C SOFTWARE 

Computationally stable numerical routines for C 
software developers. LINLIB contains complex 
arithmetic, solutions to equations, approxima¬ 
tions, LU, QR, Cholesky factors of matrices, least 
squares solutions, eigenvalues. LINLIB has 
splines, B-spline routines, spline interpolation, 
spline approximation of data. $165. 
INFORMATION AND GRAPHIC SYSTEMS 
15 Normandy Court 
Atlanta. GA 30324 
Call (404) 231-9582 


FAST FOURIER TRANSFORMS 

* Subroutine for integer data: VERY FAST. 1024 
points in 109 millisec on 8 MHz AT. 

* Subroutine for floating-point: ACCURATE. 1024 
points in 700 mS with 8 Mhz 80287. 

* Call from MS FORTRAN. C. QuickBASIC. Turbo 
Pascal, Lattice C, assembler. GREAT DOCS. 

* Check or PO: $175 ea/ $275 for both. 

J.W Hartwell & Associates 

Route 4 Box 1540 
Hillsborough. NC 27278 
(919)732-7951 


SCI-GRAF and SCI-CALC 

SCI-GRAF produces huge hi-res graphs thru easy 
menus or linkable C libraries. Supports log scales, 
error bars, point labeling, screen and printer 
output. SCI-CALC is a pop-up calculator with 
complete expression editing, scientific, statisti¬ 
cal, and logical functions. Requires IBM PC 
compatibility. Prices start at $79.95 . 
Microcomputer Systems Consultants 
32 West Anapamu, Suite 190 
Santa Barbara, CA 93101 
(805)963-3412 


8087 FFT/VECTOR PROCESSING 

THE VECTOR87 library is written in assembler, 
includes 60 routines to speed up your number¬ 
crunching programs. Uses 80(2)87 extensively. 
PC IK real EFT takes only 1.2 sec. Versions for 
Fortran (MS, RM. Lahey), C (MS, Lattice), Turbo 
Pascal -87. $150 per version with source, no 
royalties. Write for technical information. 
VECTORPLEX Data Systems. Ltd. 

136-100 Maitland Place N.E. 

Calgary, Alberta, Canada T2A 5V5 
(403)248-1250 


Security Devices 


BIT-LOCK® SECURITY 

Piracy SURVIVAL 5 YEARS proves effectiveness 
of powerful multilayered security. Rapid decryp¬ 
tion algorithms. Reliable/small port transparent 
security device. PARALLEL or SERIAL port. 
Countdown and timeout options also available. 
KEY-L0K’“ security at about y 2 BIT-LOCK cost. 
MICROCOMPUTER APPLICATIONS 
7805 S. Windermere Circle 
Littleton. CO 80120 
(303) 922-6410 or 798-7683 


BREAKTHROUGH IN SECURITY! 

Ultimate protection against software piracy! Un¬ 
like current schemes, which can be bypassed 
by debugging tools, COMBITRON I utilizes 
realtime dynamic interaction between the pro¬ 
tected software and a hardware unit through 
address and data scrambling. Virtually un¬ 
breakable. Available for PC/XT/AT/Compati- 
bles and PS/2. 

T LOG Technologies Corp. 

9 Bentley Rd. 

Plainview, NY 11803 

(516) 932-9057 TELEX 650-276-0098 


EVERLOCK 
COPY PROTECTION 


Designed for user-transparency, clone 
compatibility & strength. It features: 

• no need for damaged media or I/O plugs 

• supports all Hard & Floppy disk formats 

• file-server networks supported 

• variable number of installs (0-99) 

• create demos with remote unlock option 

• allows protected upgrades by modem/BBS 
$195 Starter Kit or $495 with NO meter 
counts. Free info & demo disk available. 

Az-Tech Software, Inc. 

305 East Franklin 
Suite A4A 

Richmond, MO 64085 

(800) 227-0644 . . . (816) 776-2700 
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Statistics 



Terminal Emulation 


Term/Comm Productivity Tool 

PereLine emulates VTIOO, VT52, DG210/211, 
IBM3101 Vidtex and two connections at same 
time. Learn mode lets your PC create auto¬ 
logons and other scripts. Remote operations, exit 
to DOS while connected, customize your own 
menus and 5 file transfer protocols including 
batch file transfer Only $69.95 
PEREGRINE DATA SYSTEMS INC. 

5365 Baron Drive 
San Jose, CA 95124 
408-356-6105 

BARR/HASP INTELLIGENT RJE 
WORKSTATION 

Hardware and software communications pack¬ 
age for IBM PC, XT and AT. Simultaneously 
transmits data to host and receives output di¬ 
rectly to MVS/JES2. MVS/JES3, VS/RSCS, and 
CDC/NOS, bypassing TSO and CMS. Emulates 
IBM 3777-2 and HASP on IBM 360/20. Line 
speed: 1,200 to 19,200 baud (56,000 bps on AT). 
Supports multiple high-speed printers beyond 
2,400 Ipm. (6,000 Ipm on AT). Features: 
concurrent DOS, LAN support, printer forms 
control, plotter support, unattended operation, 
easy installation. $1,290 includes Hardware 
& Software. 

EkRR 


BARR SYSTEMS. INC. 

2830 NW 41st Street, Building M 
Gainesville. FL 32606 
(800)-BARR-SYS/(904) 371-3050 


Tech 

Marketplace... 

Second Color 
Option Available 
For More Information 
or to Place Your Ad 

Call (212) 503-5115 
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SOFTWARE/ UTILITIES 


TECH MARKETPLACE 

IHb COMPREHENSIVE GUIDE TO PRODUCTS AND SERVICES FOR THE MS DOS MARKET 


Utilities 


VIEW ANY DOS FILE 

View, print, modify, or search the contents of any 
file. File Dump 2.0 lets you view a file continu¬ 
ously or as fixed length records. Record lengths 
up to 50K are supported. Select any record. 
Search and update in hex and ASCII. Prints 
mainframe-style dumps. Search & modify. EXE 
files easily. $49.95+$4 s/h. CT add 7.5 
LASOR Computer Specialists 
RO. 60x5137 
Rocky Hill, CT 06067 
(203)721-0261 


XT/AT HARD DISK DIAGNOSTICS! 

Disk Manager Diagnostics performs extensive 
tests on your ST412/506 hard disks. Areas tested 
are; Controller, data write/read, seek test, auto¬ 
matic error correction(ECC), random reads and 
media defects. Interactive help. Excellent error 
detection and isolation. $49.95 + ship. 
VISA/MC accepted. 

(2)NTRRCK 

COMPUTER SYSTEMS INC. 


FREE SPACE ON 
FULL DISKS WITH 



The Automatic 

File Compressor 


Get megabytes of extra disk space 
without the expense or effort of 
installing a new hard disk. 


I Squish even lets other software 
(dBASE III, R:base. etc.) read or 

I update compressed files while they 
stay compacted on disk... without 
any software changes! That’s right, 
without expanding one byte on disk! 

A must for databases ... compress 
them up to 90“/o! Reduce text files, 
spreadsheets, etc. up to 60%. 

“Ideal for...large data files" 

PC Magazine 2/24/87 
"You owe it to yourself... check this 
one out ” NYPC Newsletter Feb 87 

PC/XT/AT*DOS 2.0 & up«40K resident 
Order today! Just $79 + $5 S/H; 


ONTRACK COMPUTER SYSTEMS, INC. 
6222 Bury Drive 
Eden Prairie, MN 55344 
(612)937-1107 1-800-752-1333 




SunDog Software 
Corporation 
(718) 855*9141 


264 Court St, Brooklyn, NY 11231 

CIRCLE 294 ON READER SERVICE CARD 



Introducing ARC. Ills used to create and main¬ 
tain data file archives for computers operating 
under any DOS system. ^ 

But it does something that other archive 
and library utilities cant It automatically 
squeezes the files being saved so they 
take up less space. Like a can of con¬ 
centrated orange juice. 

From 20% to 90% less, depending on 
the kind of data being saved! <> 

So thereb more room to store data, 
no matter what media it’s stored on! And 
that’s like giving a shot of vitamin C to 
your savings on equipment and supplies. 

This compressed data can be trans¬ 
mitted over telephone lines in a lot less 
time than it takes to transmit uncom- 
pressed data. So you can beat the high ^ ^||||[ 
cost of phone bills to a pulp, as well. 

ARC has a full range of functions for archive 
creation and maintenance. Including password 
encryption to protect data from unauthorized use. 

Typi cal Compre ssion Rate^ 

^ Program^^^^^l ASCII 

files I I text I 

20% to I. - - -O;-- ^150% to I C] 
30%. I , : |60%. I . ^ 


Spread¬ 
sheets 
50% to 
90%. 


System Enhancement Associates • 21 New Street, Wayne, NJ 07470 • (2bl)473‘£3 
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RECORD/PLAYBACK KEYSTROKES 

TOTAL RECALL records an unlimited number of 
keystrokes and plays them back after a failure 
or mistake. Also for demos, running interactive 
programs in batch, or repeating keystrokes. 3 
playback speeds plus ACTUAL for timing sen¬ 
sitive programs. Built-in edit. PC/XT/AT/Com- 
pat. $79 VISA/MC 30 day guarantee. 

Computer Foundations 
2604 Elmwood Avenue, Suite 320 
Rochester, NY 14618 
(716)586-9756 


PURGE UNWANTED FILES 

With TrashMan, delete or archive files you don’t 
need. Screen lists files, you mark D or A. Can see 
into files first. MS DOS functions for safety. 
Screen makes it easy to use. Shows running to¬ 
tal of space recovered. Not copy protected. 
$49.95. 

CAadd6% 

Inland Associates 

400 North Mountain Avenue #239 

Upland, CA 91786 

(714)981-7935 


DISK ACCELERATOR V2.0 

DiskCache speeds up your hard disk access. Disk 
caching and ram disk in one package. Ram disk 
shares cache space. Transparent, flexible, con¬ 
figurable, no h/w changes. RAM, EMS, and AT 
extended memory versions incl. Not copy pro¬ 
tected. VISA, MC, volume discounts. No PC’s 
w/o prior approval. $49.00 
DATAMORPHICSLTD., 

RO. Box 820 

Stittsville, Ontario, Canada KOA 3G0 
Or call (613) 836-2670 


LIMSIM 

Expanded Memory Simulator for the PC/AT and 
compatible 386 machines. Use the extended 
memory you already have as Lotus style Ex¬ 
panded Memory. Fully supports EMS version 3.2. 
Requires 70k of conventional memory. $65 
($95 with assembler source) plus $5 s/h. 30 day 
money back guarantee. Visa/MC accepted. 
Larson Computing 
1556 Halford Ave. #142 
Santa Clara, CA 95051 
(408)737-0627 


BOMB DETECTOR 

Ever made a change to your software and won¬ 
dered what else got fouled up? BOMB DETEC¬ 
TOR captures screen whenever key is typed or 
screen scrolls. Plays back later to confirm pro¬ 
gram is still working. $129.95 (in CA 6% sales 
tax). Call or write for demo. 

GOLDBRICK SOFTWARE 
1376 Deerpark Drive #22 
Fullerton, CA 92631 
(714)524-6604 


PC TECH JOURNAL 
MARKETPLACE is a 

special economical 
section for product and 
service listings. 

Listings are grouped by 
category and sold by 
column inches. 

Second color option 
available. 

Standard Directory 
Listings are also available 
for a minimum of 3 issues 
at $170 per issuQ 
($510 total). 
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Advertising Staff 
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Advertising Director 
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Sales Manager 
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SOFTWARE/UTILITIES 


TECH MARKETPLACE 

THE COMPREHENSIVE GUIDE TO PRODUCTS AND SERVICES FOR THE MS DOS MARKET 


Utilities 


HARD DISK EXPANSION! 

Disk Manager allows the installation of any 
ST506 hard disk on PC,XT,AT and compatibles. 
Volumes up to 256mb! Menu driven/auto in¬ 
stall, compatible w/ all vers of MS/PC DOS (does 
not modify DOS), up to 16 volumes, easy to use! 
$125+ ship. Ask about Novell product! Dealer 
inquiries invited. 

QNTRRCK 

COMPUTER SYSTEMS INC. 


ONTRACK COMPUTER SYSTEMS, INC. 
6222 Bury Drive 
Eden Prairie, MN 55344 
(612)937-1107 1-800-752-1333 


Ammunition to conquer 
your biggest problems! 



• The Virtual Expanded Memory Manager 
provides your EMS applications with up to 
eight megabytes of expanded memory, 
e It turns PC/AT extended memory into 
expanded memory. 

e It turns hard disk storage into expanded 
memory. 

e It's compatible with most EMS applications. 

including 1-2-3, Symphony, and Reflex, 
e Only $89.95. 30-day money-back guarantee. 


V-EMM^ 


Fort's Software 
P. 0. Box 396 
Manhattan. KS 66502 
(913) 537-2897 


CIRCLE 295 ON READER SERVICE CARD 



Hard Disk 
Partitioning 
Software 

Breaks the 
32 IVIB Barrier... 

EFFORTLISSLV! 


$79 


For PC-ATs, XTs, and compatibles. 

Creates multiple DOS partitions, 
up to 2,048 MB each. 

Supports ST412, RLL, ESDI and 
SCSI controllers. 

"SpeedStor software makes installation simple and 
painless...Its user interface is a Joy to work with."-pc week 

Recommended and used by major disk drive, 
controller, LAN and PC manufacturers. 

The industry standard: over 100,000 units sold. 


#- 


Now includes SpeedCache caching soft¬ 
ware and Disk Drive diagnostics ....FREE 


STORAGE 

DIMENSIONS 


The Experts in High Capacity PC Storage 


( 408 ) 395-2688 

981 University Ave. 
Los Gatos, CA 95030 


CIRCLE 296 ON READER SERVICE CARD 


^uaid 


Analyzer 

the tool 
that created 
CopyWrite 


Now you can debug your own programs 
with a professional quality debugger - 
the one that unraveled every form of 
copy-protection used on the PC. 

With the Quaid Analyzer, you can: 

□ See occurrences of any interrupt, with its 
meaning shown on the screen. 

□ View memory as text or instructions, 
scrolling as easily as you do with an editor. 

□ Run until a memory location or I/O port Is 
changed. 

□ Protect your hard disk from accidental 
destruction. 

□ Analyze software without the source, even 
when It uses countermeasures to thwart 
tracing. 

□ See all stages of the boot load. 

We kept the Quaid Analyzer off the 
market to avoid helping publishers with 
copy-protection. Now that copy¬ 
protection is gone, we can sell it to 
you. 

The Quaid Analyzer is a software tool occupying 100K bytes. It 
runs on any IBM PC and most MS-DOS systems without hard¬ 
ware modification. 


Qj Quaid Software Limited 


$99 U.S. 

All orders shipped at 
our expense within a 
day. All major credit 
cards accepted. 



Call (416) 961-8243 


or write to: 

45 Charles St. East 
Third Floor, Dept. 602 
Toronto, Ontario. M4Y 1S2 


Ask about Disk Explorer the program that takes over 
where Quaid Analyzer leaves off. 
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Tech 

Marketplace, 

the home 
of the 

Power Buyer 

(212) 503-5115 


Compress Your Data 10X FASTER!! 


• PKARC & PKXARC can compress your files even smaller and up to 
TEN TIMES FASTER than the other ARChive program. 

• “PKARC/PKXARC is the system to use.” 

-Dr. Dobbs Journal of Software Tools 

Only $45 + 3.50 s/h. Wl res. add 5% tax. 

7032 N. Ardara Ave., Glendale, Wl 53209 (414) 352-3670 
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SOFTWARE/UTILITIES—MISCELLANEOUS/COMPUTER INSURANCE 

TECH MARKETPLACE 

THE COMPREHENSIVE GUIDE TO PRODUCTS AND SERVI CES FOR THE MS DOS MARKET 


Utilities 


AT’s DON’T NEED 360KB DRIVES 


The 1.2MB drive has long been known to READ but NOT reliably 
WRITE on 360KB Hoppies. With “CPYAT2PC” 1.2MB drives CAN 
reliably WRITE 360KB floppies saving a slot for a second hard 
disk or backup tape. “CPYAT2PC” (Not Copy Protected) offers 
the preferable SOFTWARE SOLUTION. 

• NO software or hardware modification 

• A 360K drive is NOT required 

• “CPYAT2PC” program MAY reside on hard disk 

• Runs on IBM PC/AT and COMPATIBLES 

i.e. Compaq Deskpro 286/386, AT&T 6300 + , 

HP Vectra, Sperry PC/IT, Tandy 3000 
Only $79.00 + $4.00 S/H VISA, MC, COD, UPS-B/R 
ORDER TOLL FREE 1-800-621-0851 XT777 
TELEX EZLINK 62873089 
Dealer Inquiries Invited 
MICROBRIDGE COMPUTERS 
655 Skyway #125 
San Carlos, CA 94070 
CA 415-593-8777 
NY 212-334-1858 

CIRCLE 299 ON READER SERVICE CARD 



Miscellaneous/Bar Coding 


BAR CODE READERS 

• IBM. AT&T, Link, Kimtron, TeleVideo, 

• Alloy, DEC keyboard interfaces or RS-232C 

• Need others? Call. 

• NO programming. Reads dot matrix 

• Auto-recognition and single code decoding 

• Reads Code 39, UPC A/E, Codabar & 12 of 5 

• Units in stock, 2 year warranty 

• Bar code printing software, call for info 



PERCON. Inc. 
2190 W. 11th 
Eugene, OR 97402 
(503)344-1189 


BAR CODE & 
MAGNETIC STRIPE 
READERS 
for the IBM PC & AT 

Simple & quick installation 
No additional software or port 
Metal wand & case 
Also available: 

Bar code printing software 
Magnetic stripe encoders 
Units for other computers & terminals 
GSA approved 

TPS ELECTRONICS 
4047 Transport Street 
Palo Alto, CA 94303 

Telephone; 415-856-6833 

Telex: (Graphnet) 371-9097 TPS PLA 
FAX: 415-856-3843 
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Business Computer 

Opportunities Insurance 


FIFTY PERCENT OF PROFITS 

We want to publish your subroutine package 
written in C, Pascal, Modula-2. COBOL, FOR¬ 
TRAN, PL/I, and MASM. Also, templates or 
skeletons or data for applications. Send a one 
page brief and $12 for an immediate appraisal, 
our requirements, current needs, and a sample 
contract for 50% royalties. 

Software Components International, Inc. 

323 East William-Suite 236 
Ann Arbor, Ml 48104 

Tech Marketplace 

Standard Directory 
Listings Available 

Call (212) 503-5115 



Insures your computer. Safeware 
provides full replacement of hardware, 
media, and purchased software. As little 
as $39 a year provides comprehensive 
coverage. With our blanket coverage, no 
lists of equipment are needed. One phone 
call does it all! Call Bam - 10pm ET 
Monday thru Friday. (Sat. 9 - 5) 
SAFEWARE, The Insurance Agency Inc. 
2929 N. High Street, P.O. Box 02211 
Columbus, Ohio 43202 
800-848-3469 National 
614-262-0559 Ohio 
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PRODUCT 

CATEGORIES 

HARDWARE 

ACCESSORY CARDS 

MASS STORAGE 

COOLING DEVICES 

PERIPHERALS 

COMMUNICATIONS 

SECURITY DEVICES 

COMPATIBLES 

GENERAL 

USED EQUIPMENT 

SOFTWARE 

ARTIFICIAL 

INTELLIGENCE 

BUSINESS 

COMMUNICATIONS 

DATA BASE 

PUBLIC DOMAIN 

SCIENTIFIC 

SECURITY DEVICES 

STATISTICS 

MANAGEMENT 

TERMINAL EMULATION 

EDUCATIONAL 

UTILITIES 

ENGINEERING 

EXPERT SYSTEMS 

WORD PROCESSING 

FINANCIAL 

GENERAL 

MISCELLANEOUS 

GRAPHICS 

ACCESSORIES 

LANGUAGES 

BAR CODING 

MULTI/USER SYSTEMS 

NETWORKING 

OPERATING SYSTEMS 

PROGRAMMERS TOOLS 

BUSINESS 

OPPORTUNITIES 

COMPUTER INSURANCE 

PUBLICATIONS 

SUPPLIES 

FOR ADDITIONAL INFORMATION 

CALL (212) 503-5115 
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Senior Advertising Manager 

Kathryn J. Cumberlander 

Lisa B. Stick 

Sales Manager 

Advertising Manager 

Daniel L. Rosensweig 
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OCTOBER 

October 3-6 
GeoTech ’87 

Denver, CO (Computer-Oriented 
Geological Society) Contact: Ste¬ 
phen A. Krajewski, Geomath, 

Inc., 165 S. Union Blvd., Suite 
410, Lakewood, CO 80228; 
303/236-0772 

October 4-8 
OOPSIA ’87 

Kissimmee, FL (acm sigpian) 
Contact: Object Oriented Pro¬ 
gramming: Systems, Languages, 
and Applications Conference; 
ACM, 11 W. 42nd St., New York, 
NY 10036; 212/869-7440 

October 5—6 
Third Party Maintenance 
San Francisco, CA (Frost & Sulli¬ 
van) Contact: Frost & Sullivan, 
106 Fulton St., New York, NY 
10038; 212/233-1080 

October 5-7 
National Connectivity 
Symposium 

Chicago, IL (Digital Consulting 
Associates, Inc.) Contact: Semi¬ 
nar Services Department, 6 
Windsor Street, Andover, MA 
01810; 617/470-3870 

October 5-8 
ASPLOS-n 

Palo Alto, CA (acm sigpian) Con¬ 
tact: Architectural Support for 
Programming Languages and 
Operating Systems Conference, 
ACM, 11 W. 42nd St., New York, 
NY 10036; 212/869-7440 

October 6-7 

Data Security and Control: A 
Management Overview 
New York, NY (New York Uni¬ 
versity) Contact: NYU, School of 
Continuing Education, Seminar 
Center, 575 Madison Ave., New 
York, NY 10022; 212/580-5200 

October 13-15 
PC EXPO/Chicago 
Chicago, IL (pc expo) Contact: 
Jim Mion, pc expo, 333 Sylvan 
Ave., Englewood Cliffs, 07632; 
800/922-0324; 201/569-8542 


October 15-17 
Northeast Computer Faire 
Boston, MA (Interface Group) 
Contaa: The Interface Group, 
Inc., 300 First Ave., Needham, 
MA 02194; 617/449-6600 

October 19-23 
Expert Systems in Government 
Washington, DC (Mitre Corpora¬ 
tion and lEEE-cs) Contact: ieee-cs, 
1730 Massachusetts Ave. NW, 
Washington, DC 20036; 
202/371-0101 

October 20-22 
NetWorld ’87 

Dallas, TX (pc expo) Contact: 
Annie Zdinak, pc expo, 333 Syl¬ 
van Ave., Englewood Cliffs, NJ 
07632; 800/526-3247; 
201/569-6409 

October 25-27 
Print Quality Seminar 
Bedford, MA (Datek) Contact: 
Frank Stefansson, Datek Infor¬ 
mation Services, Inc., P.O. Box 
68, Newtonville, MA 02160; 
617/893-9130 

October 26-28 
CEPS/FaU 

Boston, MA (Cahners Exposition 
Group and InterConsult, Inc.) 
Contaa: Corporate Electronic 
Publishing Systems Conference, 
InterConsult, Inc., 48 Bratde 
Street, Cambridge, MA 20138; 
800/255-7798; 617/547-0332 

October 27-29 
UNIX EXPO 

New York, NY (National Exposi¬ 
tions Company) Contaa: NEC, 
49 W. 38th St, Suite 12A, New 
York, NY 10018; 212/391-9111 

October 28-30 
AI/East ’87 

Adantic City, NJ (Tower Confer¬ 
ence Management) Contaa: 
TCM, 331 W. Wesley St, Whea¬ 
ton, IL 60187; 312/668-8100 


NOVEMBER 

November 2—6 
COMDEX/FaU 

Las Vegas, NV (Interface Group) 


Contaa: The Interface Group, 
Inc., 300 First Ave., Needham, 

MA 02194; 617/449-6600 

November 2—4 
DPMA Computer Conference 
San Francisco, CA (Data Process¬ 
ing Management Association) 
Contact: DPMA, 505 Busse Hwy., 
Park Ridge, II 60068-3191; 
312/825-8124 

November 9-11 
Symposium on Operating 
System Principles 
Austin, TX (acm sigops) Contaa: 
Les Belady, MCC, 9430 Research 
Blvd., Echelon Bldg. 1, Suite 
200, Austin, TX 78759; 
512/834-3330 

November 9-12 
Mapping and Geographic Infor¬ 
mation Systems ’87 
San Diego, CA (National Com¬ 
puter Graphics Association) 
Contact: NCGA, 2722 Merrilee 
Dr., Suite 200, Fairfax, VA 22031; 
800/225-6242; 703/698-9600 

November 9-12 
ICCAD-87 

Santa Clara, CA (ieee-^) Contaa: 
International Conference on 
CAD, lEEE-cs, 1730 Massachusetts 
Ave. NW, Washington, DC 
20036-1903; 202/371-0101 

November 11—13 
Localnet ’87 

Los Angeles, CA (Online Interna¬ 
tional) Contaa: Online Interna¬ 
tional, Inc., 989 Avenue of the 
Americas, New York, NY 10018; 
212/279-8890 

November 11—13 
Optical Publishing and Storage 
New York, NY (Learned Informa¬ 
tion) Contaa: Learned Informa¬ 
tion, Inc., 143 Old Marlton Pike, 
Medford, NJ 08055; 609/654-6266 


DECEMBER 

December 1-3 
Realtime Systems Symposium 
San Jose, CA (ieee-cs) Contaa: 
Professor Kang G. Shin, Depart¬ 
ment of Elearical Engineering 


and Computer Science, Univer¬ 
sity of Michigan, Ann Arbor, MI 
48109-1109; 313/763-0391 

December 1-3 
Optical Information Systems ’87 
New York, NY (Conference Man¬ 
agement Corporation) Contact: 
Meckler Publishing, 11 Ferry 
Lane W, Westport, CT 06880; 
203/226-6967 

December 6-9 
International Conference on 
Information Systems 
Pittsburgh, PA (Society for Infor¬ 
mation Management) Contaa: 
William D. King, Graduate 
School of Business, University of 
Pittsburgh, Pittsburgh, PA 15260; 
412/648-1587 

December 7r9 
Performance 87 
Brussels, Belgium (IFIP WG 7.3, 
Belgian National Science Foun¬ 
dation, and ACM siGMETRics) Con¬ 
tact: G. Latouche, University du 
Bruxelles, Campus Pain CP212- 
bd du Triomphe, 1050 Brux¬ 
elles, Belgique 

December 16—18 
Microcomputer Graphics ’87 
New York, NY (Expoconsul In¬ 
ternational, Inc.) Contaa: Expo- 
consul International, 3 Indepen¬ 
dence Way, Princeton, NJ 08540; 
609/987-9400 


JANUARY 

January 5-8 

Hawaii International Conference 
on System Sciences 
Kailu-Kona, HI (ieee-cs and acm) 
Contact: Ralph H. Sprague, Jr., 
Decision Sciences Dept., Univer¬ 
sity of Hawaii, 2404 Maile Way, 
E-303, Honolulu, HI 96822; 
808/948-7430 

January 13-15 
Design Automation Workshop 
Appache Junction, AZ (ieee-cs) 
Contaa: Walling Cyre, Control 
Data, HQM 173, P.O. Box 1249, 
Minneapolis, MN 55440; 
612/853-2692 Iniiimiinffil 
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Remember When 
R-66 Meant 
Speed to Bum 
and Room to Play? 







ALR IBM and AST 


With a 50% faster transfer ratefrom disk 
to memory, R66systems are just the ticket 
for high speed, disk-intensive computing. 


And speaking of more space, since 
the system board has room for an 
extra 1 MB of RAM in addition to the 
1 MB already installed, memory 
expansion doesn’t have to mean 
fewer available expansion slots. 



With its combination of processing 
power and disk space, R66 systems are 
ideal for graphics applications like 
CAD/CAM and desktop publishing. 


Born to Run. And Run. 

When it comes to designing high 
performance systems, there’s no 
substitute for experience. Which is 
why you’ll be glad to know that 


Advanced Logic Research has intro¬ 
duced more high performance 
IBM-compatible computer models 
than anyone. Including the first fully- 
developed 80386 computers ever. 

That gives us the confidence to 
back ALR-manufactured products 
with a one-year limited warranty— 
your guarantee that Advanced Logic 
Research systems deliver high per¬ 
formance and high reliability. 


Take a Test Drive Today. 

If you’re yearning for more speed, 
more room, or both, then test- 
drive an R66 system at your nearby 
Advanced Logic Research dealer, 
one of over 700 nationwide. 

In addition to R66 systems, you’ll 
also see the largest line of high per¬ 
formance PC systems available 
anywhere. Plus all the Advanced 
Logic Research enhancements 
you’ll need, including additional 
memory, graphics adapters, and 
communications equipment. 

Get the name of the 
nearest Advanced Logic 
Research dealer by 
calling (714) 581-6770. 
Then get behind an 
R66 system and 
discover the difference 
that extra speed to burn and room 
to play can make. 



Trademarks: R66, Dart, and 386/2, Advanced Logic Research, Inc; IBM. PS/2, and OS/2, International 


Business Machines Corp.; AST and Premium/286, AST Research, Inc. 


Circle No. 116 for Re-seller, No. 121 for End-user. 


Specifications 

Dart R66 $2295 

• ALR-designed multilayer system board 

• 80286-10 microprocessor 

• Socketed for 80287 support 

• 1 MB RAM, expandable to 2 MB on 
system board 

• 66-MB, 28-ms hard disk drive 

• 1.2-MB, 5 1 /4-inch floppy disk drive; 

3 1 /2-inch drives optional 

• Two serial and two parallel ports 

• Phoenix BIOS 

• Optional EMS software 

• Eight expansion slots 

• Floormount configuration 

• 101-key keyboard 

• Shown with optional graphics adapter 
and monitor 

ALR 386/2 R66 $3490 

• ALR-designed multilayer system board 

• 80386-16 microprocessor, 20-MHz CPU 
speed optional 

• Socketed for 80287 and 80387 support 

• 1 MB 32-bit, 80-ns RAM, expandable to 2 
MB on system board 

• 66-MB, 28-ms hard disk drive 

• 1 serial, 1 parallel port 

• Phoenix BIOS 

• 32-bit control software: Vdisk, disk 
caching, EMS and EEMS (optional) 

• 1.2-MB, 5 1/4-inch floppy disk drive, 

3 1 /2-inch drives optional 

• Eight expansion slots 

• Floormount configuration 

• 101 -key keyboard 

• Shown with optional graphics adapter 
and monitor 



Advanced Logic Research, Inc. 

10 Chrysler, Irvine, California, 92718 
(714) 581-6770 

FAX (714) 581-9240 Telex (510) 601-4525 
Answer back Advanced Logic 
From Asia and Europe, call Wearnes Technology, 
Phone (65) 259-2521 Telex RS38113 WRNTEC 







Introducing R66^‘'' Systems 
from Advanced Logic 
Research: 286 or 386 Fast, 
66 MB Big. 

Get Your Kicks on an R66. 

Route 66, America’s first trans¬ 
continental highway, inaugurated 
an exciting new way to travel— 
hurling down the road at wide-open 
speed, through wide-open space. 
Now, the spirit of Route 66 lives on 
with the introduction of Advanced 
Logic Research R66 systems. 



Speed along with the Dart™ R66, a 
fast 10-MHz 286-based system, or 
really peel out with the ALR 386/2'^’^ 
R66, a still faster 386-based system. 
And to make sure all that horsepower 
has room to run, both R66 systems 
include a speedy 66-MB, 28-ms 
hard disk. 

Even better, R66 systems give you 
all this high performance computing 


power at about half the price of 
other comparable machines. For 
instance, compare the Dart R66 to the 
IBM PS/2™ Model 60 and AST 
Premium/286™ Model 140. They 
all share the same 10-MHz 80286 
processor, which offers compatibility 
with IBM’s OS/2, the newest gen¬ 
eration of more powerful multitasking 
software. And they all feature the 
same first-rate design and first-class 
components. Yet the R66 still costs 
as little as half as much. 

Break the Speed Limit. 

In computing, like cross-country 
travel, speed is of the essence. And 
R66 systems deliver the power to take 
you wherever you want to go. Fast. 

But to get outstanding PC per¬ 
formance, it takes more than just an 
80286 or 80386 processor. Which 
is why every component in R66 
systems is carefully designed for 
maximum overall system speed. 


For example, R66 hard disks are 
rated at 28 ms average access time, 
30% faster than the IBM Model 60. 
And R66 hard disks use 1:1 interleave 
for even faster disk operation, unlike 
AST’s hard disk. R66 systems also 
transfer data from disk to memory at 
a scorching 390 KB/s, a full 50% 
faster than the other machines. The 
result? Fewer processing bottlenecks 
and faster system performance. 

Soup Them Up. 

If you’re working on arithmetic¬ 
intensive graphics or database 
applications, the Dart R66 is socketed 
for 80287 coprocessor support, and 
the ALR 386/2 R66 is socketed for 
both 80287 and 80387 coprocessors. 

And if you need the ultimate in 
flat-out speed, ask about the ALR 
386/2 R66 equipped with 20-MHz 
processor speed. 

Room to Roam. 

Advanced Logic 
Research R66 systems 
come with a 66-MB 
hard disk that’s a full 
50% larger than the 
ones you’ll find on 
IBM and AST’s 
machines. So you’ll 
have half again as 
much disk space to 
spread out in. 



Price 

S2295 

$3490 

$5295 

$3495 

Microprocessor 

10-MHz 80286 

16-MHz 80386 

10-MHz 80286 

10-MHz 80286 

Hard disk 

66 MB, 28 ms 

66 MB, 28 ms 

44 MB, 40 ms 

44 MB, 28 ms 

Data transfer 
rate 

390 KB/S 

390 KB/S 

255 KB/S 

255 KB/S 

Interleaving 

1:1 

1:1 

1:1 

2:1 

RAM 

1 MB. expandable lo 2 
MB on system board 

1 MB, expandable to 2 
MB on system board 

1 MB 

1 MB 

Coprocessor 

support 

80287 

80287 and 80387 

80287 

80287 

Serial/parallel 
ports 

2/2 

1/1 

1/1 

1/1 


























Now, one program does the job that used to require several. 
CROSSTALK® Mk. 4 allows high-speed direct communications 
between PCs and minicomputers, or (with an IRMA'^ board) 
between your PC and an IBM Mainframe, or (with Smart Alec^*^) 
between your PC and IBM System 3x’s. If you like, CROSSTALK 
can support all of these sessions (and others) simultaneously, 
and display each session in its own window. 

CROSSTALK Mk. 4 emulates all the terminals you’re likely 
to find useful. That includes IBM 3101 (page and character 
modes), IBM 525x, IBM 529x, IBM 327x, as well as many 
popular async terminals like the DEC VTIOO and VT220 
series. CROSSTALK Mk. 4 includes the powerful CASU"" 
programming language, which allows you to automate 
communications applications quickly and easily. 

So if you’re used to thinking of CROSSTALK just to 
use with a modem, you’re missing some important 
connections. Ask your dealer for details, or write: 

GbGCI* Digital Communications Associates, Inc. 

1000 Holcomb Woods Parkway / Roswell, Georgia 30076 
1-800-241-6393 

CRO^^TAUC 

COMMUNICATIONS 

CROSSTALK and DCA are registered trademarks of Digital Communications 
Associates, Inc. IRMA, Sman Alec and CASL are trademarks of Digital Communi¬ 
cations Associates, Inc: IBM is a registered trademark of International Business 
Machines Corp. DEC is a registered trademark of Digital Equipment Corp. 
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